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COR YNEBA CTERIUM GLUTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN HOMEOSTASIS AND ADAPTATION 

Related Applications 

5 This application claims priority to prior filed U.S. Provisional Patent Application 

Serial No. 60/141031, filed June 25, 1999, U.S. Provisional Patent Application Serial 
No. 60/143694, filed July 14, 2000, and U.S. Provisional Patent Application Serial No. 
60/1 5 1 778, filed August 31,1 999. This application also claims priority to German 
Application No. 19931418.7, filed July 8, 1999, German Application No. 19932124.8, 

10 filed July 9, 1999, German Application No. 19932126.4, filed July 9, 1999, German 
Application No. 19932127.2, filed July 9, 1999, German Application No. 19932133.7, 
filed July 9, 1999, German Application No. 19932207.4, filed July 9, 1999, German 
Application No. 19932208.2, filed July 9, 1999, German Application No. 19932225.2, 
filed July 9, 1999, German Application No. 19932229.5, filed July 9, 1999, German 

15 Application No. 19932914.1, filed July 9, 1999, German Application No. 19933006.9, 
filed July 9, 1999, German Application No. 19940765.7, filed August 27, 1999, German 
Application No. 19940768.1, filed August 27, 1999, German Application No. 
1994083 1 .9, filed August 27, 1 999, German Application No. 19940832.7, filed August 
27, 1999, German Application No. 19941385.1, filed August 31, 1999, German 

20 Application No. 19941396.7, filed August 31, 1999, and German Application No. 

19942087.4, filed September 3, 1999. The entire contents of all of the aforementioned 
applications are hereby expressly incorporated herein by this reference. 

Background of the Invention 

25 Certain products and by-products of naturally-occurring metabolic processes in 

cells have utility in a wide array of industries, including the food, feed, cosmetics, and 
pharmaceutical industries. These molecules, collectively termed 'fine chemicals', 
include organic acids, both proteinogenic and non-proteinogenic amino acids, 
nucleotides and nucleosides, lipids and fatty acids, diols, carbohydrates, aromatic 

30 compounds, vitamins and cofactors, and enzymes. Their production is most 

conveniently performed through the large-scale culture of bacteria developed to produce 
and secrete large quantities of one or more desired molecules. One particularly useful 
organism for this purpose is Coryne bacterium glutamicum, a gram positive, 
nonpathogenic bacterium. Through strain selection, a number of mutant strains have 

35 been developed which produce an array of desirable compounds. However, selection of 
strains improved for the production of a particular molecule is a time-consuming and 
difficult process. 
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Summary of the Invention 

The invention provides novel bacterial nucleic acid molecules which have a 
variety of uses. These uses include the identification of microorganisms which can be 
5 used to produce fine chemicals, the modulation of fine chemical production in C. 

glutamicum or related bacteria, the typing or identification of C. glutamicum or related 
bacteria, as reference points for mapping the C. glutamicum genome, and as markers for 
transformation. These novel nucleic acid molecules encode proteins, referred to herein 
as homeostasis and adaptation (HA) proteins. 

10 C. glutamicum is a gram positive, aerobic bacterium which is commonly used in 

industry for the large-scale production of a variety of fine chemicals, and also for the 
degradation of hydrocarbons (such as in petroleum spills) and for the oxidation of 
terpenoids. The HA nucleic acid molecules of the invention, therefore, can be used to 
identify microorganisms which can be used to produce fine chemicals, e.g., by 

1 5 fermentation processes. Modulation of the expression of the HA nucleic acids of the 
invention, or modification of the sequence of the HA nucleic acid molecules of the 
invention, can be used to modulate the production of one or more fine chemicals from a 
microorganism {e.g., to improve the yield or production of one or more fine chemicals 
from a Corynebacterium or Brevibacterium species). 

20 The HA nucleic acids of the invention may also be used to identify an organism 

as being Corynebacterium glutamicum or a close relative thereof, or to identify the 
presence of C. glutamicum or a relative thereof in a mixed population of 
microorganisms. The invention provides the nucleic acid sequences of a number of C. 
glutamicum genes; by probing the extracted genomic DNA of a culture of a unique or 

25 mixed population of microorganisms under stringent conditions with a probe spanning a 
region of a C. glutamicum gene which is unique to this organism, one can ascertain 
whether this organism is present. Although Corynebacterium glutamicum itself is 
nonpathogenic, it is related to species pathogenic in humans, such as Corynebacterium 
diphtheriae (the causative agent of diphtheria); the detection of such organisms is of 

30 significant clinical relevance. 

The HA nucleic acid molecules of the invention may also serve as reference 
points for mapping of the C. glutamicum genome, or of genomes of related organisms. 
Similarly, these molecules, or variants or portions thereof, may serve as markers for 
genetically engineered Corynebacterium or Brevibacterium species. 

35 The HA proteins encoded by the novel nucleic acid molecules of the invention 

are capable of, for example, performing a function involved in the maintenance of 
homeostasis in C. glutamicum, or in the ability of this microorganism to adapt to 
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different environmental conditions. Given the availability of cloning vectors for use in 
Corynebacterium glutamicum, such as those disclosed in Sinskey et al, U.S. Patent No. 
4,649,1 19, and techniques for genetic manipulation of C. glutamicum and the related 
Brevibacterium species {e.g., lactofermentum) (Yoshihama et al, J. Bacteriol. 162: 591- 
5 597 (1985); Katsumata et al.,J. Bacteriol. 159: 306-311 (1984); and Santamaria et al, J. 
Gen. Microbiol. 130: 2237-2246 (1984)), the nucleic acid molecules of the invention 
may be utilized in the genetic engineering of this organism to make it a better or more 
efficient producer of one or more fine chemicals. This improved production or 
efficiency of production of a fine chemical may be due to a direct effect of manipulation 

10 of a gene of the invention, or it may be due to an indirect effect of such manipulation. 

There are a number of mechanisms by which the alteration of an HA protein of 
the invention may directly affect the yield, production, and/or efficiency of production 
of a fine chemical from a C. glutamicum strain incorporating such an altered protein. For 
example, by engineering enzymes which modify or degrade aromatic or aliphatic 

1 5 compounds such that these enzymes are increased or decreased in activity or number, it 
may be possible to modulate the production of one or more fine chemicals which are the 
modification or degradation products of these compounds. Similarly, enzymes involved 
in the metabolism of inorganic compounds provide key molecules (e.g. phosphorous, 
sulfur, and nitrogen molecules) for the biosynthesis of such fine chemicals as amino 

20 acids, vitamins, and nucleic acids. By altering the activity or number of these enzymes 
in C. glutamicum, it may be possible to increase the conversion of these inorganic 
compounds (or to use alternate inorganic compounds) to thus permit improved rates of 
incorporation of inorganic atoms into these fine chemicals. Genetic engineering of C. 
glutamicum enzymes involved in general cellular processes may also directly improve 

25 fine chemical production, since many of these enzymes directly modify fine chemicals 
(e.g., amino acids) or the enzymes which are involved in fine chemical synthesis or 
secretion. Modulation of the activity or number of cellular proteases may also have a 
direct effect on fine chemical production, since many proteases may degrade fine 
chemicals or enzymes involved in fine chemical production or breakdown. 

30 Further, the aforementioned enzymes which participate in aromatic/aliphatic 

compound modification or degradation, general biocatalysis, inorganic compound 
metabolism or proteolysis are each themselves fine chemicals, desirable for their activity 
in various in vitro industrial applications. By altering the number of copies of the gene 
for one or more of these enzymes in C. glutamicum it may be possible to increase the 

35 number of these proteins produced by the cell, thereby increasing the potential yield or 
efficiency of production of these proteins from large-scale C. glutamicum or related 
bacterial cultures. 
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The alteration of an HA protein of the invention may also indirectly affect the 
yield, production, and/or efficiency of production of a fine chemical from a C. 
glutamicum strain incorporating such an altered protein. For example, by modulating 
the activity and/or number of those proteins involved in the construction or 
rearrangement of the cell wall, it may be possible to modify the structure of the cell wall 
itself such that the cell is able to better withstand the mechanical and other stresses 
present during large-scale fermentative culture. Also, large-scale growth of C. 
glutamicum requires significant cell wall production. Modulation of the activity or 
number of cell wall biosynthetic or degradative enzymes may allow more rapid rates of 
) cell wall biosynthesis, which in turn may permit increased growth rates of this 

microorganism in culture and thereby increase the number of cells producing the desired 
fine chemical. 

By modifying the HA enzymes of the invention, one may also indirectly impact 
the yield, production, or efficiency of production of one or more fine chemicals from C. 
5 glutamicum. For example, many of the general enzymes in C. glutamicum may have a 
significant impact on global cellular processes {e.g., regulatory processes) which in turn 
have a significant effect on fine chemical metabolism. Similarly, proteases, enzymes 
which modify or degrade possibly toxic aromatic or aliphatic compounds, and enzymes 
which promote the metabolism of inorganic compounds all serve to increase the 
.0 viability of C. glutamicum. The proteases aid in the selective removal of misfolded or 
misregulated proteins, such as those that might occur under the relatively stressful 
environmental conditions encountered during large-scale fermentor culture. By altering 
these proteins, it may be possible to further enhance this activity and to improve the 
viability of C. glutamicum in culture. The aromatic/aliphatic modification or 
25 degradation proteins not only serve to detoxify these waste compounds (which may be 
encountered as impurities in culture medium or as waste products from cells 
themselves), but also to permit the cells to utilize alternate carbon sources if the optimal 
carbon source is limiting in the culture. By increasing their number and/or activity, the 
survival of C. glutamicum cells in culture may be enhanced. The inorganic metabolism 
proteins of the invention supply the cell with inorganic molecules required for all protein 
and nucleotide (among others) synthesis, and thus are critical for the overall viability of 
the cell. An increase in the number of viable cells producing one or more desired fine 
chemicals in large-scale culture should result in a concomitant increase in the yield, 
production, and/or efficiency of production of the fine chemical in the culture. 
35 The invention provides novel nucleic acid molecules which encode proteins, 

referred to herein as HA proteins, which are capable of, for example, performing a 
function involved in the maintenance of homeostasis in C. glutamicum, or of 



30 
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participating in the ability of this microorganism to adapt to different environmental 
conditions. Nucleic acid molecules encoding an HA protein are referred to herein as HA 
nucleic acid molecules. In a preferred embodiment, an HA protein participates in C. 
glutamicum cell wall biosynthesis or rearrangements, metabolism of inorganic 
5 compounds, modification or degradation of aromatic or aliphatic compounds, or 

possesses a C. glutamicum enzymatic or proteolytic activity. Examples of such proteins 
include those encoded by the genes set forth in Table 1 . 

Accordingly, one aspect of the invention pertains to isolated nucleic acid 
molecules {e.g., cDNAs, DNAs, or RNAs) comprising a nucleotide sequence encoding 

10 an HA protein or biologically active portions thereof, as well as nucleic acid fragments 
suitable as primers or hybridization probes for the detection or amplification of HA- 
encoding nucleic acids (e.g., DNA or mRNA). In particularly preferred embodiments, 
the isolated nucleic acid molecule comprises one of the nucleotide sequences set forth in 
Appendix A or the coding region or a complement thereof of one of these nucleotide 

1 5 sequences. In other particularly preferred embodiments, the isolated nucleic acid 

molecule of the invention comprises a nucleotide sequence which hybridizes to or is at 
least about 50%, preferably at least about 60%, more preferably at least about 70%, 80% 
or 90%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to a nucleotide sequence set forth in Appendix A, or a portion thereof. In 

20 other preferred embodiments, the isolated nucleic acid molecule encodes one of the 

amino acid sequences set forth in Appendix B. The preferred HA proteins of the present 
invention also preferably possess at least one of the HA activities described herein. 

In another embodiment, the isolated nucleic acid molecule encodes a protein or 
portion thereof wherein the protein or portion thereof includes an amino acid sequence 

25 which is sufficiently homologous to an amino acid sequence of Appendix B, e.g. , 

sufficiently homologous to an amino acid sequence of Appendix B such that the protein 
or portion thereof maintains an HA activity. Preferably, the protein or portion thereof 
encoded by the nucleic acid molecule maintains the ability to participate in the 
maintenance of homeostasis in C. glutamicum, or to perform a function involved in the 

30 adaptation of this microorganism to different environmental conditions. In one 

embodiment, the protein encoded by the nucleic acid molecule is at least about 50%, 
preferably at least about 60%, and more preferably at least about 70%, 80%, or 90% and 
most preferably at least about 95%, 96%, 97%, 98%, or 99% or more homologous to an 
amino acid sequence of Appendix B (e.g., an entire amino acid sequence selected from 

35 those sequences set forth in Appendix B). In another preferred embodiment, the protein 
is a full length C. glutamicum protein which is substantially homologous to an entire 
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amino acid sequence of Appendix B (encoded by an open reading frame shown in 
Appendix A). 

In another preferred embodiment, the isolated nucleic acid molecule is derived 
from C. glutamicum and encodes a protein {e.g. , an HA fusion protein) which includes a 
biologically active domain which is at least about 50% or more homologous to one of 
the amino acid sequences of Appendix B and is able to participate in the repair or 
recombination of DNA, in the transposition of genetic material, in gene expression (i.e., 
the processes of transcription or translation), in protein folding, or in protein secretion in 
Corynebacterium glutamicum, or has one or more of the activities set forth in Table 1 , 
and which also includes heterologous nucleic acid sequences encoding a heterologous 
polypeptide or regulatory regions. 

In another embodiment, the isolated nucleic acid molecule is at least 15 
nucleotides in length and hybridizes under stringent conditions to a nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. Preferably, the isolated 
nucleic acid molecule corresponds to a naturally-occurring nucleic acid molecule. More 
preferably, the isolated nucleic acid encodes a naturally-occurring C. glutamicum HA 
protein, or a biologically active portion thereof. 

Another aspect of the invention pertains to vectors, e.g., recombinant expression 
vectors, containing the nucleic acid molecules of the invention, and host cells into which 
such vectors have been introduced. In one embodiment, such a host cell is used to 
produce an HA protein by culturing the host cell in a suitable medium. The HA protein 
can be then isolated from the medium or the host cell. 

Yet another aspect of the invention pertains to a genetically altered 
microorganism in which an HA gene has been introduced or altered. In one 
embodiment, the genome of the microorganism has been altered by introduction of a 
nucleic acid molecule of the invention encoding wild-type or mutated HA sequence as a 
transgene. In another embodiment, an endogenous HA gene within the genome of the 
microorganism has been altered, e.g., functionally disrupted, by homologous 
recombination with an altered HA gene. In another embodiment, an endogenous or 
introduced HA gene in a microorganism has been altered by one or more point 
mutations, deletions, or inversions, but still encodes a functional HA protein. In still 
another embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, 
or inducer) of an HA gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the HA gene is 
modulated. In a preferred embodiment, the microorganism belongs to the genus 
Corynebacterium or Brevibacterium, with Corynebacterium glutamicum being 
particularly preferred. In a preferred embodiment, the microorganism is also utilized for 
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the production of a desired compound, such as an amino acid, with lysine being 
particularly preferred. 

In another aspect, the invention provides a method of identifying the presence or 
activity of Cornyebacterium diphtheriae in a subject. This method includes detection of 
5 one or more of the nucleic acid or amino acid sequences of the invention {e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacteriwn diphtheriae in the subject. 

Still another aspect of the invention pertains to an isolated HA protein or a 
portion, e.g., a biologically active portion, thereof. In a preferred embodiment, the 
1 0 isolated HA protein or portion thereof can participate in the maintenance of homeostasis 
in C. glutamicum, or can perform a function involved in the adaptation of this 
microorganism to different environmental conditions. In another preferred embodiment, 
the isolated HA protein or portion thereof is sufficiently homologous to an amino acid 
sequence of Appendix B such that the protein or portion thereof maintains the ability to 
1 5 participate in the maintenance of homeostasis in C. glutamicum, or to perform a function 
involved in the adaptation of this microorganism to different environmental conditions. 

The invention also provides an isolated preparation of an HA protein. In 
preferred embodiments, the HA protein comprises an amino acid sequence of Appendix 

B. In another preferred embodiment, the invention pertains to an isolated full length 

20 protein which is substantially homologous to an entire amino acid sequence of Appendix 
B (encoded by an open reading frame set forth in Appendix A). In yet another 
embodiment, the protein is at least about 50%, preferably at least about 60%, and more 
preferably at least about 70%, 80%, or 90%, and most preferably at least about 95%, 
96%, 97%, 98%, or 99% or more homologous to an entire amino acid sequence of 

25 Appendix B. In other embodiments, the isolated HA protein comprises an amino acid 
sequence which is at least about 50% or more homologous to one of the amino acid 
sequences of Appendix B and is able to participate in the maintenance of homeostasis in 

C. glutamicum, or to perform a function involved in the adaptation of this 
microorganism to different environmental conditions, or has one or more of the 

30 activities set forth in Table 1 . 

Alternatively, the isolated HA protein can comprise an amino acid sequence 
which is encoded by a nucleotide sequence which hybridizes, e.g., hybridizes under 
stringent conditions, or is at least about 50%, preferably at least about 60%, more 
preferably at least about 70%, 80%, or 90%, and even more preferably at least about 

35 95%, 96%, 97%, 98,%, or 99% or more homologous, to a nucleotide sequence of 

Appendix B. It is also preferred that the preferred forms of HA proteins also have one 
or more of the HA bioactivities described herein. 
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The HA polypeptide, or a biologically active portion thereof, can be operatively 
linked to a non-HA polypeptide to form a fusion protein. In preferred embodiments, this 
fusion protein has an activity which differs from that of the HA protein alone. In other 
preferred embodiments, this fusion protein participates in the maintenance of 
5 homeostasis in C. glutamicum, or performs a function involved in the adaptation of this 
microorganism to different environmental conditions. In particularly preferred 
embodiments, integration of this fusion protein into a host cell modulates production of 
a desired compound from the cell. 

In another aspect, the invention provides methods for screening molecules which 

10 modulate the activity of an HA protein, either by interacting with the protein itself or a 
substrate or binding partner of the HA protein, or by modulating the transcription or 
translation of an HA nucleic acid molecule of the invention. 

Another aspect of the invention pertains to a method for producing a fine 
chemical. This method involves the culturing of a cell containing a vector directing the 

1 5 expression of an HA nucleic acid molecule of the invention, such that a fine chemical is 
produced. In a preferred embodiment, this method further includes the step of obtaining 
a cell containing such a vector, in which a cell is transfected with a vector directing the 
expression of an HA nucleic acid. In another preferred embodiment, this method further 
includes the step of recovering the fine chemical from the culture. In a particularly 

20 preferred embodiment, the cell is from the genus Corynebacterium or Brevibacterium, 
or is selected from those strains set forth in Table 3 . 

Another aspect of the invention pertains to methods for modulating production of 
a molecule from a microorganism. Such methods include contacting the cell with an 
agent which modulates HA protein activity or HA nucleic acid expression such that a 

25 cell associated activity is altered relative to this same activity in the absence of the 

agent. In a preferred embodiment, the cell is modulated for one or more C. glutamicum 
processes involved in cell wall biosynthesis or rearrangements, metabolism of inorganic 
compounds, modification or degradation of aromatic or aliphatic compounds, or 
enzymatic or proteolytic activities. The agent which modulates HA protein activity can 

30 be an agent which stimulates HA protein activity or HA nucleic acid expression. 

Examples of agents which stimulate HA protein activity or HA nucleic acid expression 
include small molecules, active HA proteins, and nucleic acids encoding HA proteins 
that have been introduced into the cell. Examples of agents which inhibit HA activity or 
expression include small molecules and antisense HA nucleic acid molecules. 

35 Another aspect of the invention pertains to methods for modulating yields of a 

desired compound from a cell, involving the introduction of a wild-type or mutant HA 
gene into a cell, either maintained on a separate plasmid or integrated into the genome of 
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the host cell. If integrated into the genome, such integration can be random, or it can 
take place by homologous recombination such that the native gene is replaced by the 
introduced copy, causing the production of the desired compound from the cell to be 
modulated. In a preferred embodiment, said yields are increased. In another preferred 
5 embodiment, said chemical is a fine chemical. In a particularly preferred embodiment, 
said fine chemical is an amino acid. In especially preferred embodiments, said amino 
acid is L -lysine. 

Detailed Description of the Invention 

10 The present invention provides HA nucleic acid and protein molecules which are 

involved in C. glutamicum cell wall biosynthesis or rearrangements, metabolism of 
inorganic compounds, modification or degradation of aromatic or aliphatic compounds, 
or that have a C. glutamicum enzymatic or proteolytic activity. The molecules of the 
invention may be utilized in the modulation of production of fine chemicals from 

15 microorganisms, such as C. glutamicum, either directly {e.g., where overexpression or 
optimization of activity of a protein involved in the production of a fine chemical {e.g., 
an enzyme) has a direct impact on the yield, production, and/or efficiency of production 
of a fine chemical from the modified C. glutamicum), or an indirect impact which 
nonetheless results in an increase of yield, production, and/or efficiency of production of 

20 the desired compound {e.g. , where modulation of the activity or number of copies of a 
C. glutamicum aromatic or aliphatic modification or degradation protein results in an 
increase in the viability of C. glutamicum cells, which in turn permits increased 
production in a large-scale culture setting). Aspects of the invention are further 
explicated below. 

25 

I. Fine Chemicals 

The term 'fine chemical' is art-recognized and includes molecules produced by 
an organism which have applications in various industries, such as, but not limited to, 
the pharmaceutical, agriculture, and cosmetics industries. Such compounds include 

30 organic acids, such as tartaric acid, itaconic acid, and diaminopimelic acid, both 
proteinogenic and non-proteinogenic amino acids, purine and pyrimidine bases, 
nucleosides, and nucleotides (as described e.g. in Kuninaka, A. (1996) Nucleotides and 
related compounds, p. 561-612, in Biotechnology vol. 6, Rehm et al, eds. VCH: 
Weinheim, and references contained therein), lipids, both saturated and unsaturated fatty 

35 acids {e.g., arachidonic acid), diols {e.g., propane diol, and butane diol), carbohydrates 
{e.g., hyaluronic acid and trehalose), aromatic compounds {e.g., aromatic amines, 
vanillin, and indigo), vitamins and cofactors (as described in Ullmann's Encyclopedia of 
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Industrial Chemistry, vol. A27, "Vitamins", p. 443-613 (1996) VCH: Weinheim and 
references therein; and Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, 
Health, and Disease" Proceedings of the UNESCO/Confederation of Scientific and 
Technological Associations in Malaysia, and the Society for Free Radical Research - 
5 Asia, held Sept. 1-3, 1994 at Penang, Malaysia, AOCS Press, (1995)), enzymes, 

polyketides (Cane et al. (1998) Science 282: 63-68), and all other chemicals described in 
Gutcho (1983) Chemicals by Fermentation, Noyes Data Corporation, ISBN: 
0818805086 and references therein. The metabolism and uses of certain of these fine 
chemicals are further explicated below. 

10 

A. Amino Acid Metabolism and Uses 

Amino acids comprise the basic structural units of all proteins, and as such are 
essential for normal cellular functioning in all organisms. The term "amino acid" is art- 
recognized. The proteinogenic amino acids, of which there are 20 species, serve as 
1 5 structural units for proteins, in which they are linked by peptide bonds, while the 

nonproteinogenic amino acids (hundreds of which are known) are not normally found m 
proteins (see Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97 VCH: 
Weinheim (1985)). Amino acids may be in the D- or L- optical configuration, though L- 
amino acids are generally the only type found in naturally-occurring proteins. 
20 Biosynthetic and degradative pathways of each of the 20 proteinogenic amino acids 

have been well characterized in both prokaryotic and eukaryotic cells (see, for example, 
Stryer L. Biochemistry, 3 rd edition, pages 578-590 (1988)). The 'essential' amino acids 
(histidine, isoleucine, leucine, lysine, methionine, phenylalanine, threonine, tryptophan, 
and valine), so named because they are generally a nutritional requirement due to the 
25 complexity of their biosyntheses, are readily converted by simple biosynthetic pathways 
to the remaining 1 1 'nonessential' amino acids (alanine, arginine, asparagine, aspartate, 
cysteine, glutamate, glutamine, glycine, proline, serine, and tyrosine). Higher animals 
do retain the ability to synthesize some of these amino acids, but the essential ammo 
acids must be supplied from the diet in order for normal protein synthesis to occur. 
30 Aside from their function in protein biosynthesis, these amino acids are 

interesting chemicals in their own right, and many have been found to have various 
applications in the food, feed, chemical, cosmetics, agriculture, and pharmaceutical 
industries. Lysine is an important amino acid in the nutrition not only of humans, but 
also of monogastric animals such as poultry and swine. Glutamate is most commonly 
35 used as a flavor additive (mono-sodium glutamate, MSG) and is widely used throughout 
the food industry, as are aspartate, phenylalanine, glycine, and cysteine. Glycine, L- 
methionine and tryptophan are all utilized in the pharmaceutical industry. Glutamine, 
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valine, leucine, isoleucine, histidine, arginine, proline, serine and alanine are of use in 
both the pharmaceutical and cosmetics industries. Threonine, tryptophan, and D/ L- 
methionine are common feed additives. (Leuchtenberger, W. (1996) Amino aids - 
technical production and use, p. 466-502 in Rehm et al. (eds.) Biotechnology vol. 6, 
chapter 14a, VCH: Weinheim). Additionally, these amino acids have been found to be 
useful as precursors for the synthesis of synthetic amino acids and proteins, such as N- 
acetylcysteine, S-carboxymethyl-L-cysteine, (S)-5-hydroxytryptophan, and others 
described in Ulmann's Encyclopedia of Industrial Chemistry, vol. A2, p. 57-97, VCH: 
Weinheim, 1985. 

The biosynthesis of these natural amino acids in organisms capable of 
producing them, such as bacteria, has been well characterized (for review of bacterial 
amino acid biosynthesis and regulation thereof, see Umbarger, H.E.(1 978) Ann. Rev. 
Biochem. Al: 533-606). Glutamate is synthesized by the reductive amination of a- 
ketoglutarate, an intermediate in the citric acid cycle. Glutamine, proline, and arginine 
are each subsequently produced from glutamate. The biosynthesis of serine is a three- 
step process beginning with 3-phosphoglycerate (an intermediate in glycolysis), and 
resulting in this amino acid after oxidation, transamination, and hydrolysis steps. Both 
cysteine and glycine are produced from serine; the former by the condensation of 
homocysteine with serine, and the latter by the transferal of the side-chain P-carbon 
atom to tetrahydrofolate, in a reaction catalyzed by serine transhydroxymethylase. 
Phenylalanine, and tyrosine are synthesized from the glycolytic and pentose phosphate 
pathway precursors erythrose 4-phosphate and phosphoenolpyruvate in a 9-step 
biosynthetic pathway that differ only at the final two steps after synthesis of prephenate. 
Tryptophan is also produced from these two initial molecules, but its synthesis is an 1 1- 
step pathway. Tyrosine may also be synthesized from phenylalanine, in a reaction 
catalyzed by phenylalanine hydroxylase. Alanine, valine, and leucine are all 
biosynthetic products of pyruvate, the final product of glycolysis. Aspartate is formed 
from oxaloacetate, an intermediate of the citric acid cycle. Asparagine, methionine, 
threonine, and lysine are each produced by the conversion of aspartate. Isoleucine is 
formed from threonine. A complex 9-step pathway results in the production of histidine 
from 5-phosphoribosyl-l -pyrophosphate, an activated sugar. 

Amino acids in excess of the protein synthesis needs of the cell cannot be stored, 
and are instead degraded to provide intermediates for the major metabolic pathways of 
the cell (for review see Stryer, L. Biochemistry 3 rd ed. Ch. 21 "Amino Acid Degradation 
and the Urea Cycle" p. 495-516 (1988)). Although the cell is able to convert unwanted 
amino acids into useful metabolic intermediates, amino acid production is costly in 
terms of energy, precursor molecules, and the enzymes necessary to synthesize them. 
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Thus it is not surprising that amino acid biosynthesis is regulated by feedback inhibition, 
in which the presence of a particular amino acid serves to slow or entirely stop its own 
production (for overview of feedback mechanisms in amino acid biosynthetic pathways, 
see Stryer, L. Biochemistry, 3 rd ed. Ch. 24: "Biosynthesis of Amino Acids and Heme" p. 
5 575-600 (1988)). Thus, the output of any particular amino acid is limited by the amount 
of that amino acid present in the cell. 

B. Vitamin, Cofactor, and Nutraceutical Metabolism and Uses 

Vitamins, cofactors, and nutraceutical s comprise another group of molecules 

10 which the higher animals have lost the ability to synthesize and so must ingest, although 
they are readily synthesized by other organisms such as bacteria. These molecules are 
either bioactive substances themselves, or are precursors of biologically active 
substances which may serve as electron carriers or intermediates in a variety of 
metabolic pathways. Aside from their nutritive value, these compounds also have 

15 significant industrial value as coloring agents, antioxidants, and catalysts or other 

processing aids. (For an overview of the structure, activity, and industrial applications 
of these compounds, see, for example, Ullman's Encyclopedia of Industrial Chemistry, 
"Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996.) The term "vitamin" is art- 
recognized, and includes nutrients which are required by an organism for normal 

20 functioning, but which that organism cannot synthesize by itself. The group of vitamins 
may encompass cofactors and nutraceutical compounds. The language "cofactor" 
includes nonproteinaceous compounds required for a normal enzymatic activity to 
occur. Such compounds may be organic or inorganic; the cofactor molecules of the 
invention are preferably organic. The term "nutraceutical" includes dietary supplements 

25 having health benefits in plants and animals, particularly humans. Examples of such 
molecules are vitamins, antioxidants, and also certain lipids (e.g., polyunsaturated fatty 
acids). 

The biosynthesis of these molecules in organisms capable of producing them, 
such as bacteria, has been largely characterized (Ullman's Encyclopedia of Industrial 

30 Chemistry, "Vitamins" vol. A27, p. 443-613, VCH: Weinheim, 1996; Michal, G. (1999) 
Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, John Wiley 
& Sons; Ong, A.S., Niki, E. & Packer, L. (1995) "Nutrition, Lipids, Health, and 
Disease" Proceedings of the UNESCO/Confederation of Scientific and Technological 
Associations in Malaysia, and the Society for Free Radical Research - Asia, held Sept. 

35 1 -3, 1 994 at Penang, Malaysia, AOCS Press: Champaign, IL X, 374 S). 

Thiamin (vitamin Bi) is produced by the chemical coupling of pyrimidine and 
thiazole moieties. Riboflavin (vitamin B 2 ) is synthesized from guanosine-5'-triphosphate 
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(GTP) and ribose-5'-phosphate. Riboflavin, in turn, is utilized for the synthesis of flavin 
mononucleotide (FMN) and flavin adenine dinucleotide (FAD). The family of 
compounds collectively termed 'vitamin Be' (e.g., pyridoxine, pyridoxamine, pyridoxa- 
5 '-phosphate, and the commercially used pyridoxin hydrochloride) are all derivatives of 
5 the common structural unit, 5-hydroxy-6-methylpyridine. Pantothenate (pantothenic 
acid, (R)-(+)-N-(2,4-dihydroxy-3,3-dimethyl-l-oxobutyl)-P-alanine) can be produced 
either by chemical synthesis or by fermentation. The final steps in pantothenate 
biosynthesis consist of the ATP-driven condensation of P-alanine and pantoic acid. The 
enzymes responsible for the biosynthesis steps for the conversion to pantoic acid, to P- 

10 alanine and for the condensation to panthotenic acid are known. The metabolically 
active form of pantothenate is Coenzyme A, for which the biosynthesis proceeds in 5 
enzymatic steps. Pantothenate, pyridoxal- 5 '-phosphate, cysteine and ATP are the 
precursors of Coenzyme A. These enzymes not only catalyze the formation of 
panthothante, but also the production of (R)-pantoic acid, (R)-pantolacton, (R)- 

15 panthenol (provitamin B5), pantetheine (and its derivatives) and coenzyme A. 

Biotin biosynthesis from the precursor molecule pimeloyl-CoA in 
microorganisms has been studied in detail and several of the genes involved have been 
identified. Many of the corresponding proteins have been found to also be involved in 
Fe-cluster synthesis and are members of the nifS class of proteins. Lipoic acid is 

20 derived from octanoic acid, and serves as a coenzyme in energy metabolism, where it 
becomes part of the pyruvate dehydrogenase complex and the a-ketoglutarate 
dehydrogenase complex. The folates are a group of substances which are all derivatives 
of folic acid, which is turn is derived from L-glutamic acid, p-amino-benzoic acid and 6- 
methylpterin. The biosynthesis of folic acid and its derivatives, starting from the 

25 metabolism intermediates guanosine-5' -triphosphate (GTP), L-glutamic acid and p- 
amino-benzoic acid has been studied in detail in certain microorganisms. 

Corrinoids (such as the cobalamines and particularly vitamin B12) and 
porphyrines belong to a group of chemicals characterized by a tetrapyrole ring system. 
The biosynthesis of vitamin Bn is sufficiently complex that it has not yet been 

30 completely characterized, but many of the enzymes and substrates involved are now 

known. Nicotinic acid (nicotinate), and nicotinamide are pyridine derivatives which are 
also termed 'niacin' . Niacin is the precursor of the important coenzymes NAD 
(nicotinamide adenine dinucleotide) and NADP (nicotinamide adenine dinucleotide 
phosphate) and their reduced forms. 

35 The large-scale production of these compounds has largely relied on cell-free 

chemical syntheses, though some of these chemicals have also been produced by large- 
scale culture of microorganisms, such as riboflavin, Vitamin B 6 , pantothenate, and 
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biotin. Only Vitamin Bn is produced solely by fermentation, due to the complexity of 
its synthesis. In vitro methodologies require significant inputs of materials and time, 
often at great cost. 

5 C. Purine, Pyrimidine, Nucleoside and Nucleotide Metabolism and Uses 

Purine and pyrimidine metabolism genes and their corresponding proteins are 
important targets for the therapy of tumor diseases and viral infections. The language 
"purine" or "pyrimidine" includes the nitrogenous bases which are constituents of 
nucleic acids, co-enzymes, and nucleotides. The term "nucleotide" includes the basic 

10 structural units of nucleic acid molecules, which are comprised of a nitrogenous base, a 
pentose sugar (in the case of RNA, the sugar is ribose; in the case of DNA, the sugar is 
D-deoxyribose), and phosphoric acid. The language "nucleoside" includes molecules 
which serve as precursors to nucleotides, but which are lacking the phosphoric acid 
moiety that nucleotides possess. By inhibiting the biosynthesis of these molecules, or 

1 5 their mobilization to form nucleic acid molecules, it is possible to inhibit RNA and DNA 
synthesis; by inhibiting this activity in a fashion targeted to cancerous cells, the ability 
of tumor cells to divide and replicate may be inhibited. Additionally, there are 
nucleotides which do not form nucleic acid molecules, but rather serve as energy stores 
{i.e., AMP) or as coenzymes {i.e., FAD and NAD). 

20 Several publications have described the use of these chemicals for these medical 

indications, by influencing purine and/or pyrimidine metabolism {e.g. Christopherson, 
R.I. and Lyons, S.D. (1990) "Potent inhibitors of de novo pyrimidine and purine 
biosynthesis as chemotherapeutic agents." Med. Res. Reviews 10: 505-548). Studies of 
enzymes involved in purine and pyrimidine metabolism have been focused on the 

25 development of new drugs which can be used, for example, as immunosuppressants or 
anti-proliferants (Smith, J.L., (1995) "Enzymes in nucleotide synthesis." Curr. Opin. 
Struct. Biol. 5: 752-757; (1995) Biochem Soc. Transact. 23: 877-902). However, purine 
and pyrimidine bases, nucleosides and nucleotides have other utilities: as intermediates 
in the biosynthesis of several fine chemicals {e.g., thiamine, S-adenosyl-methionine, 

30 folates, or riboflavin), as energy carriers for the cell {e.g., ATP or GTP), and for 

chemicals themselves, commonly used as flavor enhancers {e.g., IMP or GMP) or for 
several medicinal applications (see, for example, Kuninaka, A. (1996) Nucleotides and 
Related Compounds in Biotechnology vol. 6, Rehm et al, eds. VCH: Weinheim, p. 561- 
612). Also, enzymes involved in purine, pyrimidine, nucleoside, or nucleotide 

35 metabolism are increasingly serving as targets against which chemicals for crop 
protection, including fungicides, herbicides and insecticides, are developed. 
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The metabolism of these compounds in bacteria has been characterized (for 
reviews see, for example, Zalkin, H. and Dixon, J.E. (1992) "de novo purine nucleotide 
biosynthesis", in: Progress in Nucleic Acid Research and Molecular Biology, vol. 42, 
Academic Press:, p. 259-287; and Michal, G. (1999) "Nucleotides and Nucleosides", 
5 Chapter 8 in: Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, 
Wiley: New York). Purine metabolism has been the subject of intensive research, and is 
essential to the normal functioning of the cell. Impaired purine metabolism in higher 
animals can cause severe disease, such as gout. Purine nucleotides are synthesized from 
ribose-5-phosphate, in a series of steps through the intermediate compound inosine-5'- 

10 phosphate (IMP), resulting in the production of guanosine-5' -monophosphate (GMP) or 
adenosine-5' -monophosphate (AMP), from which the triphosphate forms utilized as 
nucleotides are readily formed. These compounds are also utilized as energy stores, so 
their degradation provides energy for many different biochemical processes in the cell. 
Pyrimidine biosynthesis proceeds by the formation of uridine-5'-monophosphate (UMP) 

15 from ribose-5-phosphate. UMP, in turn, is converted to cytidine-5' -triphosphate (CTP). 
The deoxy- forms of all of these nucleotides are produced in a one step reduction 
reaction from the diphosphate ribose form of the nucleotide to the diphosphate 
deoxyribose form of the nucleotide. Upon phosphorylation, these molecules are able to 
participate in DNA synthesis. 

20 

D. Trehalose Metabolism and Uses 

Trehalose consists of two glucose molecules, bound in a, a- 1,1 linkage. It is 
commonly used in the food industry as a sweetener, an additive for dried or frozen 
foods, and in beverages. However, it also has applications in the pharmaceutical, 

25 cosmetics and biotechnology industries (see, for example, Nishimoto et al, (1998) U.S. 
Patent No. 5,759,610; Singer, M.A. and Lindquist, S. (1998) Trends Biotech. 16: 460- 
467; Paiva, C.L.A. and Panek, A.D. (1996) Biotech. Ann. Rev. 2: 293-314; and 
Shiosaka, M. (1997) J. Japan 172: 97-102). Trehalose is produced by enzymes from 
many microorganisms and is naturally released into the surrounding medium, from 

30 which it can be collected using methods known in the art. 

II. Maintenance of Homeostasis in C. glutamicum and Environmental Adaptation 

The metabolic and other biochemical processes by which cells function are 
sensitive to environmental conditions such as temperature, pressure, solute 
35 concentration, and availability of oxygen. When one or more such environmental 
condition is perturbed or altered in a fashion that is incompatible with the normal 
functioning of these cellular processes, the cell must act to maintain an intracellular 
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environment which will permit them to occur despite the hostile extracellular 
environment. Gram positive bacterial cells, such as C. glutamicum cells, have a number 
of mechanisms by which internal homeostasis may be maintained despite unfavorable 
extracellular conditions. These include a cell wall, proteins which are able to degrade 
5 possibly toxic aromatic and aliphatic compounds, mechanisms of proteolysis whereby 
misfolded or misregulated proteins may be rapidly destroyed, and catalysts which permit 
intracellular reactions to occur which would not normally take place under the 
conditions optimal for bacterial growth. 

Aside from merely surviving in a hostile environment, bacterial cells (e.g. C. 

10 glutamicum cells) are also frequently able to adapt such that they are able to take 
advantage of such conditions. For example, cells in an environment lacking desired 
carbon sources may be able to adapt to growth on a less-suitable carbon source. Also, 
cells may be able to utilize less desirable inorganic compounds when the commonly 
utilized ones are unavailable. C. glutamicum cells possess a number of genes which 

1 5 permit them to adapt to utilize inorganic and organic molecules which they would 

normally not encounter under optimal growth conditions as nutrients and precursors for 
metabolism. Aspects of cellular processes involved in homeostasis and adaptation are 
further explicated below. 

20 A. Modification and Degradation of Aromatic and Aliphatic Compounds 

Bacterial cells are routinely exposed to a variety of aromatic and aliphatic 
compounds in nature. Aromatic compounds are organic molecules having a cyclic ring 
structure, while aliphatic compounds are organic molecules having open chain structures 
rather than ring structures. Such compounds may arise as by-products of industrial 

25 processes {e.g., benzene or toluene), but may also be produced by certain microorganisms 
(e.g., alcohols). Many of these compounds are toxic to cells, particularly the aromatic 
compounds, which are highly reactive due to the high-energy ring structure. Thus, certain 
bacteria have developed mechanisms by which they are able to modify or degrade these 
compounds such that they are no longer hazardous to the cell. Cells may possess enzymes 

30 that are able to, for example, hydroxylate, isomerize, or methylate aromatic or aliphatic 
compounds such that they are either rendered less toxic, or such that the modified form is 
able to be processed by standard cellular waste and degradation pathways. Also, cells may 
possess enzymes which are able to specifically degrade one or more such potentially 
hazardous substance, thereby protecting the cell. Principles and examples of these types of 

35 modification and degradation processes in bacteria are described in several publications, 
e.g., Sahm, H. (1999) "Procaryotes in Industrial Production" in Lengeler, J.W. et al, eds. 
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Biology of the Procaryotes, Thieme Verlag: Stuttgart; and Schlegel, H.G. (1992) 
Allgemeine Mikrobiologie, Thieme: Stuttgart). 

Aside from simply inactivating hazardous aromatic or aliphatic compounds, many 
bacteria have evolved to be able to utilize these compounds as carbon sources for continued 
5 metabolism when the preferred carbon sources of the cell are not available. For example, 
Pseudomonas strains able to utilize toluene, benzene, and 1,10-dichlorodecane as carbon 
sources are known (Chang, B.V. et al (1997) Chemosphere 35(12): 2807-2815; Wischnak, 
C. et al. (1998) Appl. Environ. Microbiol. 64(9): 3507-351 1 ; Churchill, S.A. et al. (1999) 
Appl. Environ. Microbiol. 65(2): 549-552). There are similar examples from many other 
1 0 bacterial species which are known in the art. 

The ability of certain bacteria to modify or degrade aromatic and aliphatic 
compounds has begun to be exploited. Petroleum is a complex mixture of chemicals which 
includes aliphatic molecules and aromatic compounds. By applying bacteria having the 
ability to degrade or modify these toxic compounds to an oil spill, for example, it is possible 
15 to eliminate much of the environmental damage with high efficiency and low cost (see, for 
example, Smith, M.R. (1990) "The biodegradation of aromatic hydrocarbons by bacteria" 
Biodegradation 1(2-3): 191-206; and Suyama, T. et al. (1998) "Bacterial isolates degrading 
aliphatic polycarbonates," FEMS Microbiol. Lett. 161(2): 255-261). 

20 B. Metabolism of Inorganic Compounds 

Cells {e.g., bacterial cells) contain large quantities of different molecules, such as 
water, inorganic ions, and organic substances {e.g., proteins, sugars, and other 
macromolecules). The bulk of the mass of a typical cell consists of only 4 types of atoms: 
carbon, oxygen, hydrogen, and nitrogen. Although they represent a smaller percentage of 
25 the content of a cell, inorganic substances are equally as important to the proper functioning 
of the cell. Such molecules include phosphorous, sulfur, calcium, magnesium, iron, zinc, 
manganese, copper, molybdenum, tungsten, and cobalt. Many of these compounds are 
critical for the construction of important molecules, such as nucleotides (phosphorous) and 
amino acids (nitrogen and sulfur). Others of these inorganic ions serve as cofactors for 
30 enzymic reactions or contribute to osmotic pressure. All such molecules must be taken up 
by the bacterium from the surrounding environment. 

For each of these inorganic compounds it is desirable for the bacterium to take up 
the form which can be most readily used by the standard metabolic machinery of the cell. 
However, the bacterium may encounter environments in which these preferred forms are not 
35 readily available. In order to survive under these circumstances, it is important for bacteria 
to have additional biochemical mechanisms which are able to convert less metabolically 
active but readily available forms of these inorganic compounds to ones which may be used 
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in cellular metabolism. Bacteria frequently possess a number of genes encoding enzymes 
for this purpose, which are not expressed unless the desired inorganic species are not 
available. Thus, these genes for the metabolism of various inorganic compounds serve as 
another tool which bacteria may use to adapt to suboptimal environmental conditions. 

After carbon, the most important element in the cell is nitrogen. A typical bacterial 
cell contains between 12-15% nitrogen. It is a constituent of amino acids and nucleotides, 
as well as many other important molecules in the cell. Further, nitrogen may serve as a 
substitute for oxygen as a terminal electron acceptor in energy metabolism. Good sources 
of nitrogen include many organic and inorganic compounds, such ammonia gas or ammonia 
salts (e.g. , NH4CI, (NH 4 ) 2 S0 4 , or NH4OH), nitrates, urea, amino acids, or complex nitrogen 
sources like corn steep liquor, soy bean flour, soy bean protein, yeast extract, meat extract, 
etc. Ammonia nitrogen is fixed by the action of particular enzymes: glutamate 
dehydrogenase, glutamine synthase, and glutamine-2-oxoglutarate aminotransferase. The 
transfer of amino-nitrogen from one organic molecule to another is accomplished by the 
aminotransferases, a class of enzymes which transfer one amino group from an alpha-amino 
acid to an alpha-keto acid. Nitrate may be reduced via nitrate reductase, nitrite reductase, 
and further redox enzymes until it is converted to molecular nitrogen or ammonia, which 
may be readily utilized by the cell in standard metabolic pathways. 

Phosphorous is typically found intracellularly in both organic and inorganic forms, 
and may be taken up by the cell in either of these forms as well, though most 
microorganisms preferentially take up inorganic phosphate. The conversion of organic 
phosphate to a form which the cell can utilize requires the action of phosphatases (e.g., 
phytases, which hydrolyze phyate-yielding phosphate and inositol derivatives). Phosphate 
is a key element in the synthesis of nucleic acids, and also has a significant role in cellular 
I energy metabolism (e.g. , in the synthesis of ATP, ADP, and AMP). 

Sulfur is a requirement for the synthesis of amino acids (e.g., methionine and 
cysteine), vitamins (e.g., thiamine, biotin, and lipoic acid) and iron sulfur proteins. Bacteria 
obtain sulfur primarily from inorganic sulfate, though thiosulfate, sulfite, and sulfide are 
also commonly utilized. Under conditions where these compounds may not be readily 
3 available, many bacteria express genes which enable them to utilize sulfonate compounds 
such as 2-aminosulfonate (taurine) (Kertesz, M.A. (1993) "Proteins induced by sulfate 
limitation in Escherichia coli, Pseudomonas putida> or Staphylococcus aureus.- J. 
Bacteriol. 175: 1187-1190). 

Other inorganic atoms, e.g., metal or calcium ions, are also critical for the 
5 viability of cells. Iron, for example, plays a key role in redox reactions and is a cofactor 
of iron-sulfur proteins, heme proteins, and cytochromes. The uptake of iron into 
bacterial cells may be accomplished by the action of siderophores, chelating agents 
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which bind extracellular iron ions and translocate them to the interior of the cell. For 
reference on the metabolism of iron and other inorganic compounds, see: Lengeler et al. 
(1999) Biology of Prokaryotes, Thieme Verlag: Stuttgart; Neidhardt, F.C. et al, eds. 
Escherichia coli and Salmonella. ASM Press: Washington, D.C.; Sonenshein, A.L. et 
5 al. , eds. (199?) Bacillus subtilis and Other Gram-Positive Bacteria, ASM Press: 

Washington, D.C.; Voet, D. and Voet, J.G. (1992) Biochemie, VCH: Weinheim; Brock, 
T.D. and Madigan, M.T. (1991) Biology of Microorgansisms, 6 th ed. Prentice Hall: 
Englewood Cliffs, p. 267-269; Rhodes, P.M. and Stanbury, P.F. Applied Microbial 
Physiology - A Practical Approach, Oxford Univ. Press: Oxford. 

10 

C. Enzymes and Proteolysis 

The intracellular conditions for which bacteria such as C. glutamicum are 
optimized are frequently not conditions under which many biochemical reactions would 
normally take place. In order to make such reactions proceed under physiological 

15 conditions, cells utilize enzymes. Enzymes are proteinaceous biological catalysts, 

spatially orienting reacting molecules or providing a specialized environment such that 
the energy barrier to a biochemical reaction is lowered. Different enzymes catalyze 
different reactions, and each enzyme may be the subject of transcriptional, translational, 
or posttranslational regulation such that the reaction will only take place under 

20 appropriate conditions and at specified times. Enzymes may contribute to the 

degradation {e.g., the proteases), synthesis (e.g., the synthases), or modification (e.g., 
transferases or isomerases) of compounds, all of which enable the production of 
necessary compounds within the cell. This, in turn, contributes to the maintenance of 
cellular homeostasis. 

25 However, the fact that enzymes are optimized for activity under the 

physiological conditions at which the bacterium is most viable means that when 
environmental conditions are perturbed, there is a significant possibility that enzyme 
activity will also be perturbed. For example, changes in temperature may result in 
aberrantly folded proteins, and the same is true for changes of pH - protein folding is 

30 largely dependent on electrostatic and hydrophobic interactions of amino acids within 
the polypeptide chain, so any alteration to the charges on individual amino acids (as 
might be brought about by a change in cellular pH) may have a profound effect on the 
ability of the protein to correctly fold. Changes in temperature effectively change the 
amount of kinetic energy that the polypeptide molecule possesses, which affects the 

35 ability of the polypeptide to settle into a correctly folded, energetically stable 

configuration. Misfolded proteins may be harmful to the cell for two reasons. First, the 
aberrantly folded protein may have a similarly aberrant activity, or no activity 



ATTORNEY DOCKET NO.: BGI-132CP 



whatsoever. Second, misfolded proteins may lack the conformational regions necessary 
for proper regulation by other cellular systems and thus may continue to be active but in 
an uncontrolled fashion. 

The cell has a mechanism by which misfolded enzymes and regulatory proteins 
may be rapidly destroyed before any damage occurs to the cell: proteolysis. Proteins 
such as those of the la/Ion family and those of the Clp family specifically recognize and 
degrade misfolded proteins (see, e.g., Sherman, M.Y., Goldberg, A.L. (1999) EXS 77: 
57-78 and references therein and Porankiewicz J. (1999) Molec. Microbiol. 32(3): 449- 
58, and references therein; Neidhardt, F.C., et al. (1996) E. coli and Salmonella, ASM 
Press: Washington, D.C. and references therein; and Pritchard, G.G., and Coolbear, T. 
(1993) FEMS Microbiol. Rev. 12(1-3): 179-206 and references therein). These enzymes 
bind to misfolded or unfolded proteins and degrade them in an ATP-dependent manner. 
Proteolysis thus serves as an important mechanism employed by the cell to prevent 
damage to normal cellular functions upon environmental changes, and it further permits 
cells to survive under conditions and in environments which would otherwise be toxic 
due to misregulated and/or aberrant enzyme or regulatory activity. 

Proteolysis also has important functions in the cell under optimal environmental 
conditions. Within normal metabolic processes, proteases aid in the hydrolysis of 
peptide bonds, in the catabolism of complex molecules to provide necessary degradation 
products, and in protein modification. Secreted proteases play an important role in the 
catabolism of external nutrients even prior to the entry of these compounds into the cell. 
Further, proteolytic activity itself may serve regulatory functions; sporulation in B. 
subtilis and cell cycle progression in Caulobacter spp. are known to be regulated by key 
proteolytic events in each of these species (Gottesman, S. (1999) Curr. Opin. Microbiol. 
2(2): 142-147). Thus, proteolytic processes are key for cellular survival under both 
suboptimal and optimal environmental conditions, and contribute to the overall 
maintenance of homeostasis in cells. 

D. Cell Wall Production and Rearrangements 

While the biochemical machinery of the cell may be able to readily adapt to different 
and possibly unfavorable environments, cells still require a general mechanism by which 
they may be protected from the environment. For many bacteria, the cell wall affords such 
protection, and also plays roles in adhesion, cell growth and division, and transport of 
desired solutes and waste materials. 

In order to function, cells require intracellular concentrations of metabolites and 
other molecules that are substantially higher than those of the surrounding media. Since 
these metabolites are largely prevented from leaving the cell due to the presence of the 
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hydrophobic membrane, the tendency of the system is for water molecules to enter the cell 
from the external medium such that the interior concentrations of solutes match the exterior 
concentrations. Water molecules are readily able to cross the cellular membrane, and this 
membrane is not able to withstand the resulting swelling and pressure, which may lead to 
osmotic lysis of the cell. The rigidity of the cell wall greatly improves the ability of the cell 
to tolerate these pressures, and offers a further barrier to the unwanted diffusion of these 
metabolites and desired solutes from the cell. Similarly, the cell wall also serves to prevent 
unwanted material from entering the cell. 

The cell wall also participates in a number of other cellular processes, such as 
adhesion and cell growth and division. Due to the fact that the cell wall completely 
surrounds the cell, any interaction of the cell with its surroundings must be mediated by the 
cell wall. Thus, the cell wall must participate in any adherence of the cell to other cells and 
to desired surfaces. Further, the cell cannot grow or divide without concomitant changes in 
the cell wall. Since the protection that the wall affords requires its presence during growth, 
morphogenesis and multiplication, one of the key steps in cell division is cell wall synthesis 
within the cell such that a new cell divides from the old. Thus, frequently cell wall 
biosynthesis is regulated in tandem with cell growth and cell division (see, e.g., Sonenshein, 
A.L. et al, eds. (1993) Bacillus subtilis and Other Gram-Positive Bacteria, ASM: 
Washington, D.C.). 

The structure of the cell wall varies between gram-positive and gram-negative 
bacteria. However, in both types, the fundamental structural unit of the wall remains 
similar: an overlapping lattice of two polysaccharides, N-acetyl glucosamine (NAG) and N- 
acetyl muramic acid (NAM) which are cross-linked by amino acids (most commonly L- 
alanine, D-glutamate, diaminopimelic acid, and D-alanine), termed 'peptidoglycan'. The 
processes involved in the synthesis of the cell wall are known (see, e.g., Michal, G., ed. 
(1999) Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology, Wiley: 
New York). 

In gram-negative bacteria, the inner cellular membrane is coated by a single-layered 
peptidoglycan (approximately 10 nm thick), termed the murein-sacculus. This 
peptidoglycan structure is very rigid, and its structure determines the shape of the organism. 
The outer surface of the murein-sacculus is covered with an outer membrane, containing 
porins and other membrane proteins, phospholipids, and lipopoly saccharides. To maintain a 
tight association with the outer membrane, the gram-negative cell wall also has interspersed 
lipid molecules which serve to anchor it to the surrounding membrane. 

In gram-positive bacteria, such as Corynebacterium glutamicum, the cytoplasmic 
membrane is covered by a multi-layered peptidoglycan, which ranges from 20-80 nm in 
thickness (see, e.g., Lengeler et al. (1999) Biology of Prokaryotes Thieme Verlag: Stuttgart, 
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p. 913-918, p. 875-899, and p. 88-109 and references therein). The gram-positive cell wall 
also contains teichoic acid, a polymer of glycerol or ribitol linked through phosphate groups. 
Teichoic acid is also able to associate with amino acids, and forms covalent bonds with 
muramic acid. Also present in the cell wall may be lipoteichoic acids and teichuronic acids. 
If present, cellular surface structures such as flagella or capsules will be anchored in this 
layer as well. 

HI. Elements and Methods of the Invention 

The present invention is based, at least in part, on the discovery of novel 
molecules, referred to herein as HA nucleic acid and protein molecules, which 
participate in the maintenance of homeostasis in C. glutamicum, or which perform a 
function involved in the adaptation of this microorganism to different environmental 
conditions. In one embodiment, the HA molecules participate in C. glutamicum cell wall 
biosynthesis or rearrangements, in the metabolism of inorganic compounds, in the 
modification or degradation of aromatic or aliphatic compounds, or have an enzymatic 
or proteolytic activity. In a preferred embodiment, the activity of the HA molecules of 
the present invention with regard to C. glutamicum cell wall biosynthesis or 
rearrangements, metabolism of inorganic compounds, modification or degradation of 
aromatic or aliphatic compounds, or enzymatic or proteolytic activity has an impact on 
the production of a desired fine chemical by this organism. In a particularly preferred 
embodiment, the HA molecules of the invention are modulated in activity, such that the 
C. glutamicum cellular processes in which the HA molecules participate (e.g., C. 
glutamicum cell wall biosynthesis or rearrangements, metabolism of inorganic 
compounds, modification or degradation of aromatic or aliphatic compounds, or 
enzymatic or proteolytic activity) are also altered in activity, resulting either directly or 
indirectly in a modulation of the yield, production, and/or efficiency of production of a 
desired fine chemical by C. glutamicum. 

The language, "HA protein" or "HA polypeptide" includes proteins which 
participate in a number of cellular processes related to C. glutamicum homeostasis or the 
) ability of C. glutamicum cells to adapt to unfavorable environmental conditions. For 
example, an HA protein may be involved in C. glutamicum cell wall biosynthesis or 
rearrangements, in the metabolism of inorganic compounds in C. glutamicum, in the 
modification or degradation of aromatic or aliphatic compounds in C. glutamicum, or 
have a C. glutamicum enzymatic or proteolytic activity. Examples of HA proteins 
5 include those encoded by the HA genes set forth in Table 1 and Appendix A. The terms 
"HA gene" or "HA nucleic acid sequence" include nucleic acid sequences encoding an 
HA protein, which consist of a coding region and also corresponding untranslated 5' and 
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3' sequence regions. Examples of HA genes include those set forth in Table 1. The 
terms "production" or "productivity" are art-recognized and include the concentration of 
the fermentation product (for example, the desired fine chemical) formed within a given 
time and a given fermentation volume (e.g., kg product per hour per liter). The term 
"efficiency of production" includes the time required for a particular level of production 
to be achieved (for example, how long it takes for the cell to attain a particular rate of 
output of a fine chemical). The term "yield" or "product/carbon yield" is art-recognized 
and includes the efficiency of the conversion of the carbon source into the product (i.e., 
fine chemical). This is generally written as, for example, kg product per kg carbon 
source. By increasing the yield or production of the compound, the quantity of 
recovered molecules, or of useful recovered molecules of that compound in a given 
amount of culture over a given amount of time is increased. The terms "biosynthesis" or 
a "biosynthetic pathway" are art-recognized and include the synthesis of a compound, 
preferably an organic compound, by a cell from intermediate compounds in what may 
be a multistep and highly regulated process. The terms "degradation" or a "degradation 
pathway" are art-recognized and include the breakdown of a compound, preferably an 
organic compound, by a cell to degradation products (generally speaking, smaller or less 
complex molecules) in what may be a multistep and highly regulated process. The 
language "metabolism" is art-recognized and includes the totality of the biochemical 
reactions that take place in an organism. The metabolism of a particular compound, 
then, (e.g., the metabolism of an amino acid such as glycine) comprises the overall 
biosynthetic, modification, and degradation pathways in the cell related to this 
compound. The term "homeostasis" is art-recognized and includes all of the 
mechanisms utilized by a cell to maintain a constant intracellular environment despite 
the prevailing extracellular environmental conditions. A non-limiting example of such 
processes is the utilization of a cell wall to prevent osmotic lysis due to high intracellular 
solute concentrations. The term "adaptation" or "adaptation to an environmental 
condition" is art-recognized and includes mechanisms utilized by the cell to render the 
cell able to survive under nonpreferred environmental conditions (generally speaking, 
those environmental conditions in which one or more favored nutrients are absent, or in 
which an environmental condition such as temperature, pH, osmolarity, oxygen 
percentage and the like fall outside of the optimal survival range of the cell). Many 
cells, including C. glutamicum cells, possess genes encoding proteins which are 
expressed under such environmental conditions and which permit continued growth in 
such suboptimal conditions. 

In another embodiment, the HA molecules of the invention are capable of 
modulating the production of a desired molecule, such as a fine chemical, in a 
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microorganism such as C. glutamicum. There are a number of mechanisms by which 
the alteration of an HA protein of the invention may directly affect the yield, production, 
and/or efficiency of production of a fine chemical from a C. glutamicum strain 
incorporating such an altered protein. For example, by engineering enzymes which 
5 modify or degrade aromatic or aliphatic compounds such that these enzymes are 
increased or decreased in activity or number, it may be possible to modulate the 
production of one or more fine chemicals which are the modification or degradation 
products of these compounds. Similarly, enzymes involved in the metabolism of 
inorganic compounds provide key molecules (e.g. phosphorous, sulfur, and nitrogen 

10 molecules) for the biosynthesis of such fine chemicals as amino acids, vitamins, and 
nucleic acids. By altering the activity or number of these enzymes in C. glutamicum, it 
may be possible to increase the conversion of these inorganic compounds (or to use 
alternate inorganic compounds) to thus permit improved rates of incorporation of 
inorganic atoms into these fine chemicals. Genetic engineering of C. glutamicum 

1 5 enzymes involved in general cellular processes may also directly improve fine chemical 
production, since many of these enzymes directly modify fine chemicals (e.g., amino 
acids) or the enzymes which are involved in fine chemical synthesis or secretion. 
Modulation of the activity or number of cellular proteases may also have a direct effect 
on fine chemical production, since many proteases may degrade fine chemicals or 

20 enzymes involved in fine chemical production or breakdown. 

Further, the aforementioned enzymes which participate in aromatic/aliphatic 
compound modification or degradation, general biocatalysis, inorganic compound 
metabolism or proteolysis are each themselves fine chemicals, desirable for their activity 
in various in vitro industrial applications. By altering the number of copies of the gene 

25 for one or more of these enzymes in C. glutamicum it may be possible to increase the 
number of these proteins produced by the cell, thereby increasing the potential yield or 
efficiency of production of these proteins from large-scale C. glutamicum or related 
bacterial cultures. 

The alteration of an HA protein of the invention may also indirectly affect the 
30 yield, production, and/or efficiency of production of a fine chemical from a C. 

glutamicum strain incorporating such an altered protein. For example, by modulating 
the activity and/or number of those proteins involved in the construction or 
rearrangement of the cell wall, it may be possible to modify the structure of the cell wall 
itself such that the cell is able to better withstand the mechanical and other stresses 
35 present during large-scale fermentative culture. Also, large-scale growth of C. 

glutamicum requires significant cell wall production. Modulation of the activity or 
number of cell wall biosynthetic or degradative enzymes may allow more rapid rates of 
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cell wall biosynthesis, which in turn may permit increased growth rates of this 
microorganism in culture and thereby increase the number of cells producing the desired 
fine chemical. 

By modifying the HA enzymes of the invention, one may also indirectly impact 
the yield, production, or efficiency of production of one or more fine chemicals from C. 
glutamicum. For example, many of the general enzymes in C. glutamicum may have a 
significant impact on global cellular processes {e.g., regulatory processes) which in turn 
have a significant effect on fine chemical metabolism. Similarly, proteases, enzymes 
which modify or degrade possibly toxic aromatic or aliphatic compounds, and enzymes 
which promote the metabolism of inorganic compounds all serve to increase the 
viability of C. glutamicum. The proteases aid in the selective removal of misfolded or 
misregulated proteins, such as those that might occur under the relatively stressful 
environmental conditions encountered during large-scale fermentor culture. By altering 
these proteins, it may be possible to further enhance this activity and to improve the 
viability of C. glutamicum in culture. The aromatic/aliphatic modification or 
degradation proteins not only serve to detoxify these waste compounds (which may be 
encountered as impurities in culture medium or as waste products from cells 
themselves), but also to permit the cells to utilize alternate carbon sources if the optimal 
carbon source is limiting in the culture. By increasing their number and/or activity, the 
survival of C glutamicum cells in culture may be enhanced. The inorganic metabolism 
proteins of the invention supply the cell with inorganic molecules required for all protein 
and nucleotide (among others) synthesis, and thus are critical for the overall viability of 
the cell. An increase in the number of viable cells producing one or more desired fine 
chemicals in large-scale culture should result in a concomitant increase in the yield, 
production, and/or efficiency of production of the fine chemical in the culture. 

The isolated nucleic acid sequences of the invention are contained within the 
genome of a Corynebacterium glutamicum strain available through the American Type 
Culture Collection, given designation ATCC 13032. The nucleotide sequence of the 
isolated C. glutamicum HA DNAs and the predicted amino acid sequences of the C. 
glutamicum HA proteins are shown in Appendices A and B, respectively. 
Computational analyses were performed which classified and/or identified these 
nucleotide sequences as sequences which encode proteins that participate m C. 
glutamicum cell wall biosynthesis or rearrangements, metabolism of inorganic 
compounds, modification or degradation of aromatic or aliphatic compounds, or that 
have a C. glutamicum enzymatic or proteolytic activity. 

The present invention also pertains to proteins which have an amino acid 
sequence which is substantially homologous to an amino acid sequence of Appendix B. 
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As used herein, a protein which has an amino acid sequence which is substantially 
homologous to a selected amino acid sequence is least about 50% homologous to the 
selected amino acid sequence, e.g., the entire selected amino acid sequence. A protein 
which has an amino acid sequence which is substantially homologous to a selected 
5 amino acid sequence can also be least about 50-60%, preferably at least about 60-70%, 
and more preferably at least about 70-80%, 80-90%, or 90-95%, and most preferably at 
least about 96%, 97%, 98%, 99% or more homologous to the selected amino acid 
sequence. 

The HA protein or a biologically active portion or fragment thereof of the 
1 0 invention can participate in the maintenance of homeostasis in C. glutamicum, or can 
perform a function involved in the adaptation of this microorganism to different 
environmental conditions, or have one or more of the activities set forth in Table 1. 

Various aspects of the invention are described in further detail in the following 
subsections. 

15 

A. Isolated Nucleic Acid Molecules 

One aspect of the invention pertains to isolated nucleic acid molecules that 
encode HA polypeptides or biologically active portions thereof, as well as nucleic acid 
fragments sufficient for use as hybridization probes or primers for the identification or 

20 amplification of HA-encoding nucleic acid {e.g. , HA DNA). As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g., cDNA or genomic 
DNA) and RNA molecules (e.g., mRNA) and analogs of the DNA or RNA generated 
using nucleotide analogs. This term also encompasses untranslated sequence located at 
both the 3' and 5' ends of the coding region of the gene: at least about 100 nucleotides 

25 of sequence upstream from the 5' end of the coding region and at least about 20 

nucleotides of sequence downstream from the 3'end of the coding region of the gene. 
The nucleic acid molecule can be single-stranded or double-stranded, but preferably is 
double-stranded DNA. An "isolated" nucleic acid molecule is one which is separated 
from other nucleic acid molecules which are present in the natural source of the nucleic 

30 acid. Preferably, an "isolated" nucleic acid is free of sequences which naturally flank 
the nucleic acid (i.e., sequences located at the 5' and 3' ends of the nucleic acid) in the 
genomic DNA of the organism from which the nucleic acid is derived. For example, in 
various embodiments, the isolated HA nucleic acid molecule can contain less than about 
5 kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank 
35 the nucleic acid molecule in genomic DNA of the cell from which the nucleic acid is 

derived (e.g, a C. glutamicum cell). Moreover, an "isolated" nucleic acid molecule, such 
as a DNA molecule, can be substantially free of other cellular material, or culture 
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medium when produced by recombinant techniques, or chemical precursors or other 
chemicals when chemically synthesized. 

A nucleic acid molecule of the present invention, e.g. , a nucleic acid molecule 
having a nucleotide sequence of Appendix A, or a portion thereof, can be isolated using 
5 standard molecular biology techniques and the sequence information provided herein. 
For example, a C. glutamicum HA DNA can be isolated from a C. glutamicum library 
using all or portion of one of the sequences of Appendix A as a hybridization probe and 
standard hybridization techniques (e.g., as described in Sambrook, J., Fritsh, E. F., and 
Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring Harbor 

10 Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 1989). 

Moreover, a nucleic acid molecule encompassing all or a portion of one of the sequences 
of Appendix A can be isolated by the polymerase chain reaction using oligonucleotide 
primers designed based upon this sequence (e.g., a nucleic acid molecule encompassing 
all or a portion of one of the sequences of Appendix A can be isolated by the polymerase 

15 chain reaction using oligonucleotide primers designed based upon this same sequence of 
Appendix A). For example, mRNA can be isolated from normal endothelial cells (e.g., 
by the guanidinium-thiocyanate extraction procedure of Chirgwin et al. (1979) 
Biochemistry 18: 5294-5299) and DNA can be prepared using reverse transcriptase (e.g., 
Moloney MLV reverse transcriptase, available from Gibco/BRL, Bethesda, MD; or 

20 AMV reverse transcriptase, available from Seikagaku America, Inc., St. Petersburg, FL). 
Synthetic oligonucleotide primers for polymerase chain reaction amplification can be 
designed based upon one of the nucleotide sequences shown in Appendix A. A nucleic 
acid of the invention can be amplified using cDNA or, alternatively, genomic DNA, as a 
template and appropriate oligonucleotide primers according to standard PCR 

25 amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
oligonucleotides corresponding to an HA nucleotide sequence can be prepared by 
standard synthetic techniques, e.g., using an automated DNA synthesizer. 

In a preferred embodiment, an isolated nucleic acid molecule of the invention 

30 comprises one of the nucleotide sequences shown in Appendix A. The sequences of 
Appendix A correspond to the Corynebacterium glutamicum HA DNAs of the 
invention. This DNA comprises sequences encoding HA proteins (i.e., the "coding 
region", indicated in each sequence in Appendix A), as well as 5' untranslated sequences 
and 3' untranslated sequences, also indicated in Appendix A. Alternatively, the nucleic 

35 acid molecule can comprise only the coding region of any of the sequences in Appendix 
A. 
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For the purposes of this application, it will be understood that each of the 
sequences set forth in Appendix A has an identifying RXA, RXN, RXS, or RXC number 
having the designation "RXA", "RXN", "RXS", or "RXC" followed by 5 digits (i.e., 
RXA02702, RXN02707, RXS02560, and RXC001 10). Each of these sequences 
comprises up to three parts: a 5' upstream region, a coding region, and a downstream 
region. Each of these three regions is identified by the same RXA, RXN, RXS, or RXC 
designation to eliminate confusion. The recitation "one of the sequences in Appendix 
A", then, refers to any of the sequences in Appendix A, which may be distinguished by 
their differing RXA, RXN, RXS, or RXC designations. The coding region of each of 
these sequences is translated into a corresponding amino acid sequence, which is set 
forth in Appendix B. The sequences of Appendix B are identified by the same RXA, 
RXN, RXS, or RXC designations as Appendix A, such that they can be readily 
correlated. For example, the amino acid sequences in Appendix B designated 
RXA02702, RXN02707, RXS02560, and RXC001 10 are translations of the coding 
regions of the nucleotide sequence of nucleic acid molecules RXA02702, RXN02707, 
RXS02560, and RXC001 10, respectively, in Appendix A. Each of the RXA, RXN, 
RXS, and RXC nucleotide and amino acid sequences of the invention has also been 
assigned a SEQ ID NO, as indicated in Table 1. 

Several of the genes of the invention are "F-designated genes". An F-designated 
gene includes those genes set forth in Table 1 which have an 'F' in front of the RXA, 
RXN, RXS, or RXC designation. For example, SEQ ID NO:l, designated, as indicated 
on Table 1, as "F RXA02702", is an F-designated gene, as are SEQ ID NOs: 9, 1 1, and 
13 (designated on Table 1 as "F RXA02707", "F RXA02708", and "F RXA02709", 
respectively). 

In one embodiment, the nucleic acid molecules of the present invention are not 
intended to include those compiled in Table 2. In the case of the dapD gene, a sequence 
for this gene was published inWehrmann, A.,etal. (1998)J. Bacteriol. 180(12): 3159- 
3 165. However, the sequence obtained by the inventors of the present application is 
significantly longer than the published version. It is believed that the published version 
relied on an incorrect start codon, and thus represents only a fragment of the actual 
coding region. 

In another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleic acid molecule which is a complement of one of the 
nucleotide sequences shown in Appendix A, or a portion thereof. A nucleic acid 
molecule which is complementary to one of the nucleotide sequences shown in 
Appendix A is one which is sufficiently complementary to one of the nucleotide 
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sequences shown in Appendix A such that it can hybridize to one of the nucleotide 
sequences shown in Appendix A, thereby forming a stable duplex. 

In still another preferred embodiment, an isolated nucleic acid molecule of the 
invention comprises a nucleotide sequence which is at least about 50%, 51%, 52%, 53%, 
5 54%, 55%, 56%, 57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 
64%, 65%, 66%, 67%, 68%, 69%, or 70%%, more preferably at least about 71%, 72%, 
73%, 74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 
87%, 88%, 89%, or 90%, or 91%, 92%, 93%, 94%, and even more preferably at least 
about 95%, 96%, 97%, 98%, 99% or more homologous to a nucleotide sequence shown 

10 in Appendix A, or a portion thereof. Ranges and identity values intermediate to the 
above-recited ranges, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
to be included. In an additional preferred embodiment, an isolated nucleic acid 

1 5 molecule of the invention comprises a nucleotide sequence which hybridizes, e.g. , 
hybridizes under stringent conditions, to one of the nucleotide sequences shown in 
Appendix A, or a portion thereof. 

Moreover, the nucleic acid molecule of the invention can comprise only a 
portion of the coding region of one of the sequences in Appendix A, for example a 

20 fragment which can be used as a probe or primer or a fragment encoding a biologically 
active portion of an HA protein. The nucleotide sequences determined from the cloning 
of the HA genes from C. glutamicum allows for the generation of probes and primers 
designed for use in identifying and/or cloning HA homologues in other cell types and 
organisms, as well as HA homologues from other Corynebacteria or related species. 

25 The probe/primer typically comprises substantially purified oligonucleotide. The 
oligonucleotide typically comprises a region of nucleotide sequence that hybridizes 
under stringent conditions to at least about 12, preferably about 25, more preferably 
about 40, 50 or 75 consecutive nucleotides of a sense strand of one of the sequences set 
forth in Appendix A, an anti-sense sequence of one of the sequences set forth in 

30 Appendix A, or naturally occurring mutants thereof. Primers based on a nucleotide 
sequence of Appendix A can be used in PCR reactions to clone HA homologues. 
Probes based on the HA nucleotide sequences can be used to detect transcripts or 
genomic sequences encoding the same or homologous proteins. In preferred 
embodiments, the probe further comprises a label group attached thereto, e.g. the label 

35 group can be a radioisotope, a fluorescent compound, an enzyme, or an enzyme co- 
factor. Such probes can be used as a part of a diagnostic test kit for identifying cells 
which misexpress an HA protein, such as by measuring a level of an HA-encoding 
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nucleic acid in a sample of cells, e.g., detecting HA mRNA levels or determining 
whether a genomic HA gene has been mutated or deleted. 

In one embodiment, the nucleic acid molecule of the invention encodes a 
protein or portion thereof which includes an amino acid sequence which is sufficiently 
homologous to an amino acid sequence of Appendix B such that the protein or portion 
thereof maintains the ability to participate in the maintenance of homeostasis in C. 
glutamicum, or to perform a function involved in the adaptation of this microorganism 
to different environmental conditions. As used herein, the language "sufficiently 
homologous" refers to proteins or portions thereof which have amino acid sequences 
which include a minimum number of identical or equivalent (e.g., an amino acid residue 
which has a similar side chain as an amino acid residue in one of the sequences of 
Appendix B) amino acid residues to an amino acid sequence of Appendix B such that 
the protein or portion thereof is able to participate in the maintenance of homeostasis in 
C. glutamicum, or to perform a function involved in the adaptation of this 
microorganism to different environmental conditions. Proteins involved in C. 
glutamicum cell wall biosynthesis or rearrangements, metabolism of inorganic 
compounds, modification or degradation of aromatic or aliphatic compounds, or that 
have a C. glutamicum enzymatic or proteolytic activity, as described herein, may play a 
role in the production and secretion of one or more fine chemicals. Examples of such 
activities are also described herein. Thus, "the function of an HA protein" contributes 
either directly or indirectly to the yield, production, and/or efficiency of production of 
one or more fine chemicals. Examples of HA protein activities are set forth in Table 1. 

In another embodiment, the protein is at least about 50-60%, preferably at least 
about 60-70%, and more preferably at least about 70-80%, 80-90%, 90-95%, and most 
preferably at least about 96%, 97%, 98%, 99% or more homologous to an entire amino 
acid sequence of Appendix B. 

Portions of proteins encoded by the HA nucleic acid molecules of the 
invention are preferably biologically active portions of one of the HA proteins. As used 
herein, the term "biologically active portion of an HA protein" is intended to include a 
portion, e.g. , a domain/motif, of an HA protein that can participate in the maintenance of 
homeostasis in C. glutamicum, or that can perform a function involved in the adaptation 
of this microorganism to different environmental conditions, or has an activity as set 
forth in Table 1 . To determine whether an HA protein or a biologically active portion 
thereof can participate in C. glutamicum cell wall biosynthesis or rearrangements, 
metabolism of inorganic compounds, modification or degradation of aromatic or 
aliphatic compounds, or has a C. glutamicum enzymatic or proteolytic activity, an assay 



ATTORNEY DOCKET NO.: BGI-132CP 

-31 - 

of enzymatic activity may be performed. Such assay methods are well known to those of 
ordinary skill in the art, as detailed in Example 8 of the Exemplification. 

Additional nucleic acid fragments encoding biologically active portions of an 
HA protein can be prepared by isolating a portion of one of the sequences in Appendix 
5 B, expressing the encoded portion of the HA protein or peptide (e.g. , by recombinant 
expression in vitro) and assessing the activity of the encoded portion of the HA protein 
or peptide. 

The invention further encompasses nucleic acid molecules that differ from one of 
the nucleotide sequences shown in Appendix A (and portions thereof) due to degeneracy 

10 of the genetic code and thus encode the same HA protein as that encoded by the 

nucleotide sequences shown in Appendix A. In another embodiment, an isolated nucleic 
acid molecule of the invention has a nucleotide sequence encoding a protein having an 
amino acid sequence shown in Appendix B. In a still further embodiment, the nucleic 
acid molecule of the invention encodes a full length C. glutamicum protein which is 

15 substantially homologous to an amino acid sequence of Appendix B (encoded by an 
open reading frame shown in Appendix A). 

It will be understood by one of ordinary skill in the art that in one embodiment 
the sequences of the invention are not meant to include the sequences of the prior art, 
such as those Genbank sequences set forth in Tables 2 or 4 which were available prior to 

20 the present invention. In one embodiment, the invention includes nucleotide and amino 
acid sequences having a percent identity to a nucleotide or amino acid sequence of the 
invention which is greater than that of a sequence of the prior art {e.g., a Genbank 
sequence (or the protein encoded by such a sequence) set forth in Tables 2 or 4). For 
example, the invention includes a nucleotide sequence which is greater than and/or at 

25 least 36% identical to the nucleotide sequence designated RXA00009 (SEQ ID NO: 85), 
a nucleotide sequence which is greater than and/or at least 40% identical to the 
nucleotide sequence designated RXA00277 (SEQ ID NO:91), and a nucleotide sequence 
which is greater than and/or at least 43% identical to the nucleotide sequence designated 
RXA00499 (SEQ ID NO: 173). One of ordinary skill in the art would be able to 

30 calculate the lower threshold of percent identity for any given sequence of the invention 
by examining the GAP-calculated percent identity scores set forth in Table 4 for each of 
the three top hits for the given sequence, and by subtracting the highest GAP-calculated 
percent identity from 1 00 percent. One of ordinary skill in the art will also appreciate 
that nucleic acid and amino acid sequences having percent identities greater than the 

35 lower threshold so calculated (e.g., at least 50%, 51%, 52%, 53%, 54%, 55%, 56%, 
57%, 58%, 59%, or 60%, preferably at least about 61%, 62%, 63%, 64%, 65%, 66%, 
67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 
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76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 
90%, or 91%, 92%, 93%, 94%, and even more preferably at least about 95%, 96%, 97%, 
98%, 99% or more identical) are also encompassed by the invention. 

In addition to the C. glutamicum HA nucleotide sequences shown in Appendix 
A, it will be appreciated by those of ordinary skill in the art that DNA sequence 
polymorphisms that lead to changes in the amino acid sequences of HA proteins may 
exist within a population (e.g., the C. glutamicum population). Such genetic 
polymorphism in the HA gene may exist among individuals within a population due to 
natural variation. As used herein, the terms "gene" and "recombinant gene" refer to 
nucleic acid molecules comprising an open reading frame encoding an HA protein, 
preferably a C. glutamicum HA protein. Such natural variations can typically result in 
1-5% variance in the nucleotide sequence of the HA gene. Any and all such nucleotide 
variations and resulting amino acid polymorphisms in HA that are the result of natural 
variation and that do not alter the functional activity of HA proteins are intended to be 
within the scope of the invention. 

Nucleic acid molecules corresponding to natural variants and non-C. glutamicum 
homologues of the C. glutamicum HA DNA of the invention can be isolated based on 
their homology to the C. glutamicum HA nucleic acid disclosed herein using the C. 
glutamicum DNA, or a portion thereof, as a hybridization probe according to standard 
hybridization techniques under stringent hybridization conditions. Accordingly, in 
another embodiment, an isolated nucleic acid molecule of the invention is at least 15 
nucleotides in length and hybridizes under stringent conditions to the nucleic acid 
molecule comprising a nucleotide sequence of Appendix A. In other embodiments, the 
nucleic acid is at least 30, 50, 100, 250 or more nucleotides in length. As used herein, 
the term "hybridizes under stringent conditions" is intended to describe conditions for 
hybridization and washing under which nucleotide sequences at least 60% homologous 
to each other typically remain hybridized to each other. Preferably, the conditions are 
such that sequences at least about 65%, more preferably at least about 70%, and even 
more preferably at least about 75% or more homologous to each other typically remain 
hybridized to each other. Such stringent conditions are known to those of ordinary skill 
in the art and can be found in Current Protocols in Molecular Biology, John Wiley & 
Sons, N.Y. (1989), 6.3.1-6.3.6. A preferred, non-limiting example of stringent 
hybridization conditions are hybridization in 6X sodium chloride/sodium citrate (SSC) 
at about 45°C, followed by one or more washes in 0.2 X SSC, 0.1% SDS at 50-65°C. 
Preferably, an isolated nucleic acid molecule of the invention that hybridizes under 
stringent conditions to a sequence of Appendix A corresponds to a naturally-occurring 
nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule 
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refers to an RNA or DNA molecule having a nucleotide sequence that occurs in nature 
(e.g., encodes a natural protein). In one embodiment, the nucleic acid encodes a natural 
C. glutamicum HA protein. 

In addition to naturally-occurring variants of the HA sequence that may exist in 
5 the population, one of ordinary skill in the art will further appreciate that changes can be 
introduced by mutation into a nucleotide sequence of Appendix A, thereby leading to 
changes in the amino acid sequence of the encoded HA protein, without altering the 
functional ability of the HA protein. For example, nucleotide substitutions leading to 
amino acid substitutions at "non-essential" amino acid residues can be made in a 

10 sequence of Appendix A. A "non-essential" amino acid residue is a residue that can be 
altered from the wild-type sequence of one of the HA proteins (Appendix B) without 
altering the activity of said HA protein, whereas an "essential" amino acid residue is 
required for HA protein activity. Other amino acid residues, however, (e.g., those that 
are not conserved or only semi-conserved in the domain having HA activity) may not be 

1 5 essential for activity and thus are likely to be amenable to alteration without altering HA 
activity. 

Accordingly, another aspect of the invention pertains to nucleic acid molecules 
encoding HA proteins that contain changes in amino acid residues that are not essential 
for HA activity. Such HA proteins differ in amino acid sequence from a sequence 

20 contained in Appendix B yet retain at least one of the HA activities described herein. In 
one embodiment, the isolated nucleic acid molecule comprises a nucleotide sequence 
encoding a protein, wherein the protein comprises an amino acid sequence at least about 
50% homologous to an amino acid sequence of Appendix B and is capable of 
participating in the maintenance of homeostasis in C. glutamicum, or of performing a 

25 function involved in the adaptation of this microorganism to different environmental 
conditions, or has one or more of the activities set forth in Table 1 . Preferably, the 
protein encoded by the nucleic acid molecule is at least about 50-60% homologous to 
one of the sequences in Appendix B, more preferably at least about 60-70% homologous 
to one of the sequences in Appendix B, even more preferably at least about 70-80%, 80- 

30 90%, 90-95% homologous to one of the sequences in Appendix B, and most preferably 
at least about 96%, 97%, 98%, or 99% homologous to one of the sequences in Appendix 
B. 

To determine the percent homology of two amino acid sequences (e.g., one of 
the sequences of Appendix B and a mutant form thereof) or of two nucleic acids, the 
35 sequences are aligned for optimal comparison purposes (e.g. , gaps can be introduced in 
the sequence of one protein or nucleic acid for optimal alignment with the other protein 
or nucleic acid). The amino acid residues or nucleotides at corresponding amino acid 
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positions or nucleotide positions are then compared. When a position in one sequence 
{e.g., one of the sequences of Appendix B) is occupied by the same amino acid residue 
or nucleotide as the corresponding position in the other sequence {e.g., a mutant form of 
the sequence selected from Appendix B), then the molecules are homologous at that 
position {i.e., as used herein amino acid or nucleic acid "homology" is equivalent to 
amino acid or nucleic acid "identity"). The percent homology between the two 
sequences is a function of the number of identical positions shared by the sequences 
{i.e., % homology = # of identical positions/total # of positions x 100). 

An isolated nucleic acid molecule encoding an HA protein homologous to a 
protein sequence of Appendix B can be created by introducing one or more nucleotide 
substitutions, additions or deletions into a nucleotide sequence of Appendix A such that 
one or more amino acid substitutions, additions or deletions are introduced into the 
encoded protein. Mutations can be introduced into one of the sequences of Appendix A 
by standard techniques, such as site-directed mutagenesis and PCR-mediated 
mutagenesis. Preferably, conservative amino acid substitutions are made at one or more 
predicted non-essential amino acid residues. A "conservative amino acid substitution" is 
one in which the amino acid residue is replaced with an amino acid residue having a 
similar side chain. Families of amino acid residues having similar side chains have been 
defined in the art. These families include amino acids with basic side chains {e.g., 
lysine, arginine, histidine), acidic side chains {e.g., aspartic acid, glutamic acid), 
uncharged polar side chains {e.g., glycine, asparagine, glutamine, serine, threonine, 
tyrosine, cysteine), nonpolar side chains (e.g., alanine, valine, leucine, isoleucine, 
proline, phenylalanine, methionine, tryptophan), beta-branched side chains {e.g., 
threonine, valine, isoleucine) and aromatic side chains (e.g., tyrosine, phenylalanine, 
tryptophan, histidine). Thus, a predicted nonessential amino acid residue in an HA 
protein is preferably replaced with another amino acid residue from the same side chain 
family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of an HA coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for an HA activity described herein to identify 
mutants that retain HA activity. Following mutagenesis of one of the sequences of 
Appendix A, the encoded protein can be expressed recombinantly and the activity of the 
protein can be determined using, for example, assays described herein (see Example 8 of 
the Exemplification). 

In addition to the nucleic acid molecules encoding HA proteins described above, 
another aspect of the invention pertains to isolated nucleic acid molecules which are 
antisense thereto. An "antisense" nucleic acid comprises a nucleotide sequence which is 
complementary to a "sense" nucleic acid encoding a protein, e.g., complementary to the 
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coding strand of a double-stranded DNA molecule or complementary to an mRNA 
sequence. Accordingly, an antisense nucleic acid can hydrogen bond to a sense nucleic 
acid. The antisense nucleic acid can be complementary to an entire HA coding strand, 
or to only a portion thereof. In one embodiment, an antisense nucleic acid molecule is 
antisense to a "coding region" of the coding strand of a nucleotide sequence encoding an 
HA protein. The term "coding region" refers to the region of the nucleotide sequence 
comprising codons which are translated into amino acid residues (e.g., the entire coding 
region of SEQ ID NO. 1 (RXA02702) comprises nucleotides 1 tol458). In another 
embodiment, the antisense nucleic acid molecule is antisense to a "noncoding region" of 
the coding strand of a nucleotide sequence encoding HA. The term "noncoding region" 
refers to 5' and 3' sequences which flank the coding region that are not translated into 
amino acids (i.e., also referred to as 5' and 3' untranslated regions). 

Given the coding strand sequences encoding HA disclosed herein (e.g., the 
sequences set forth in Appendix A), antisense nucleic acids of the invention can be 
designed according to the rules of Watson and Crick base pairing. The antisense nucleic 
acid molecule can be complementary to the entire coding region of HA mRNA, but 
more preferably is an oligonucleotide which is antisense to only a portion of the coding 
or noncoding region of HA mRNA. For example, the antisense oligonucleotide can be 
complementary to the region surrounding the translation start site of HA mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 
50 nucleotides in length. An antisense nucleic acid of the invention can be constructed 
using chemical synthesis and enzymatic ligation reactions using procedures known in 
the art. For example, an antisense nucleic acid (e.g., an antisense oligonucleotide) can 
be chemically synthesized using naturally occurring nucleotides or variously modified 
nucleotides designed to increase the biological stability of the molecules or to increase 
the physical stability of the duplex formed between the antisense and sense nucleic 
acids, e.g., phosphorothioate derivatives and acridine substituted nucleotides can be 
used. Examples of modified nucleotides which can be used to generate the antisense 
nucleic acid include 5-fluorouracil, 5-bromouracil, 5-chlorouracil, 5-iodouracil, 
hypoxanthine, xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5- 
carboxymethylaminomethyl-2-thiouridine, 5-carboxymethylaminomethyluracil, 
dihydrouracil, beta-D-galactosylqueosine, inosine, N6-isopentenyladenine, 1- 
methylguanine, 1-methylinosine, 2,2-dimethylguanine, 2-methyladenine, 2- 
methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, 7-methylguanine, 5- 
methylaminomethyluracil, 5-methoxyaminomethyl-2-thiouracil, beta-D- 
mannosylqueosine, 5'-methoxycarboxymethyluracil, 5 -methoxy uracil, 2-methylthio-N6- 
isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, queosine, 



ATTORNEY DOCKET NO.: BGI-132CP 



-36- 

2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, uracil-5- 
oxyacetic acid mefhylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 3-(3- 
amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
antisense nucleic acid can be produced biologically using an expression vector into 
which a nucleic acid has been subcloned in an antisense orientation (i.e. , RNA 
transcribed from the inserted nucleic acid will be of an antisense orientation to a target 
nucleic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered 
to a cell or generated in situ such that they hybridize with or bind to cellular mRNA 
and/or genomic DNA encoding an HA protein to thereby inhibit expression of the 
protein, e.g., by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide complementarity to form a stable duplex, or, for example, in the 
case of an antisense nucleic acid molecule which binds to DNA duplexes, through 
specific interactions in the major groove of the double helix. The antisense molecule can 
be modified such that it specifically binds to a receptor or an antigen expressed on a 
selected cell surface, e.g., by linking the antisense nucleic acid molecule to a peptide or 
an antibody which binds to a cell surface receptor or antigen. The antisense nucleic acid 
molecule can also be delivered to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of the antisense molecules, vector constructs in 
which the antisense nucleic acid molecule is placed under the control of a strong 
prokaryotic, viral, or eukaryotic promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention 
is an a-anomeric nucleic acid molecule. An oc-anomeric nucleic acid molecule forms 
specific double-stranded hybrids with complementary RNA in which, contrary to the 
usual p-units, the strands run parallel to each other (Gaultier et al. (1987) Nucleic Acids. 
Res. 15:6625-6641). The antisense nucleic acid molecule can also comprise a 2'-o- 
methylribonucleotide (Inoue et al. (1987) Nucleic Acids Res. 15:6131-6148) or a 
chimeric RNA-DNA analogue (Inoue et al. (1987) FEBS Lett. 215:327-330). 

In still another embodiment, an antisense nucleic acid of the invention is a 
ribozyme. Ribozymes are catalytic RNA molecules with ribonuclease activity which are 
capable of cleaving a single-stranded nucleic acid, such as an mRNA, to which they 
have a complementary region. Thus, ribozymes (e.g., hammerhead ribozymes 
(described in Haselhoff and Gerlach (1988) Nature 334:585-591)) can be used to 
catalytically cleave HA mRNA transcripts to thereby inhibit translation of HA mRNA. 
A ribozyme having specificity for an HA-encoding nucleic acid can be designed based 
upon the nucleotide sequence of an HA DNA molecule disclosed herein (i.e., SEQ ID 
NO. 3 (RXA02705) Appendix A). For example, a derivative of a Tetrahymena L-19 
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IV S RNA can be constructed in which the nucleotide sequence of the active site is 
complementary to the nucleotide sequence to be cleaved in an HA-encoding mRNA. 
See, e.g., Cech et al. U.S. Patent No. 4,987,071 and Cech et al. U.S. Patent No. 
5,1 1 6,742. Alternatively, HA mRNA can be used to select a catalytic RNA having a 
specific ribonuclease activity from a pool of RNA molecules. See, e.g., Bartel, D. and 
Szostak, J.W. (1993) Science 261:1411-1418. 

Alternatively, HA gene expression can be inhibited by targeting nucleotide 
sequences complementary to the regulatory region of an HA nucleotide sequence (e.g., 
an HA promoter and/or enhancers) to form triple helical structures that prevent 
transcription of an HA gene in target cells. See generally, Helene, C. (1991) Anticancer 
DrugDes. 6(6):569-84; Helene, C. et al. (1992) Ann. N.Y.Acad. Sci. 660:27-36; and 
Maher, LJ. (1992) Bioassays 14(12):807-15. 

B. Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression 
vectors, containing a nucleic acid encoding an HA protein (or a portion thereof). As 
used herein, the term "vector" refers to a nucleic acid molecule capable of transporting 
another nucleic acid to which it has been linked. One type of vector is a "plasmid", 
which refers to a circular double stranded DNA loop into which additional DNA 
segments can be ligated. Another type of vector is a viral vector, wherein additional 
DNA segments can be ligated into the viral genome. Certain vectors are capable of 
autonomous replication in a host cell into which they are introduced (e.g., bacterial 
vectors having a bacterial origin of replication and episomal mammalian vectors). Other 
vectors (e.g., non-episomal mammalian vectors) are integrated into the genome of a host 
cell upon introduction into the host cell, and thereby are replicated along with the host 
genome. Moreover, certain vectors are capable of directing the expression of genes to 
which they are operatively linked. Such vectors are referred to herein as "expression 
vectors". In general, expression vectors of utility in recombinant DNA techniques are 
often in the form of plasmids. In the present specification, "plasmid" and "vector" can 
be used interchangeably as the plasmid is the most commonly used form of vector. 
However, the invention is intended to include such other forms of expression vectors, 
such as viral vectors (e.g., replication defective retroviruses, adenoviruses and adeno- 
associated viruses), which serve equivalent functions. 

The recombinant expression vectors of the invention comprise a nucleic acid of 
the invention in a form suitable for expression of the nucleic acid in a host cell, which 
means that the recombinant expression vectors include one or more regulatory 
sequences, selected on the basis of the host cells to be used for expression, which are 
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operatively linked to the nucleic acid sequence to be expressed. Within a recombinant 
expression vector, "operably linked" is intended to mean that the nucleotide sequence of 
interest is linked to the regulatory sequence(s) in a manner which allows for expression 
of the nucleotide sequence (e.g., in an in vitro transcription/translation system or in a 
host cell when the vector is introduced into the host cell). The term "regulatory 
sequence" is intended to include promoters, enhancers and other expression control 
elements (e.g., polyadenylation signals). Such regulatory sequences are described, for 
example, in Goeddel; Gene Expression Technology: Methods in Enzymology 185, 
Academic Press, San Diego, CA (1990). Regulatory sequences include those which 
direct constitutive expression of a nucleotide sequence in many types of host cell and 
those which direct expression of the nucleotide sequence only in certain host cells. 
Preferred regulatory sequences are, for example, promoters such as cos-, tac-, trp-, tet-, 
trp-tet-, lpp-, lac-, lpp-lac-, lacl q -, T7-, T5-, T3-, gal-, trc-, ara-, SP6-, amy, SP02, 1-P R - 
or X P L , which are used preferably in bacteria. Additional regulatory sequences are, for 
example, promoters from yeasts and fungi, such as ADC1, MFa, AC, P-60, CYC1, 
GAPDH, TEF, rp28, ADH, promoters from plants such as CaMV/35S, SSU, OCS, lib4, 
usp, STLS1, B33, nos or ubiquitin- or phaseolin-promoters. It is also possible to use 
artificial promoters. It will be appreciated by those of ordinary skill in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell 
to be transformed, the level of expression of protein desired, etc. The expression vectors 
of the invention can be introduced into host cells to thereby produce proteins or 
peptides, including fusion proteins or peptides, encoded by nucleic acids as described 
herein (e.g., HA proteins, mutant forms of HA proteins, fusion proteins, etc.). 

The recombinant expression vectors of the invention can be designed for 
expression of HA proteins in prokaryotic or eukaryotic cells. For example, HA genes 
can be expressed in bacterial cells such as C. glutamicum, insect cells (using baculovirus 
expression vectors), yeast and other fungal cells (see Romanos, M.A. et al. (1992) 
"Foreign gene expression in yeast: a review", Yeast 8: 423-488; van den Hondel, 
C.A.M.J.J. et al. (1991) "Heterologous gene expression in filamentous fungi" in: More 
Gene Manipulations in Fungi, J.W. Bennet & L.L. Lasure, eds., p. 396-428: Academic 
Press: San Diego; and van den Hondel, C.A.M.J.J. & Punt, P.J. (1991) "Gene transfer 
systems and vector development for filamentous fungi, in: Applied Molecular Genetics 
of Fungi, Peberdy, J.F. et al, eds., p. 1-28, Cambridge University Press: Cambridge), 
algae and multicellular plant cells (see Schmidt, R. and Willmitzer, L. (1988) High 
efficiency Agrobacterium tumefaciem -mediated transformation of Arabidopsis 
thaliana leaf and cotyledon explants" Plant Cell Rep.: 583-586), or mammalian cells. 
Suitable host cells are discussed further in Goeddel, Gene Expression Technology: 
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Methods in Enzymology 185, Academic Press, San Diego, CA (1990). Alternatively, the 
recombinant expression vector can be transcribed and translated in vitro, for example 
using T7 promoter regulatory sequences and T7 polymerase. 

Expression of proteins in prokaryotes is most often carried out with vectors 
containing constitutive or inducible promoters directing the expression of either fusion 
or non-fusion proteins. Fusion vectors add a number of amino acids to a protein 
encoded therein, usually to the amino terminus of the recombinant protein but also to the 
C-terminus or fused within suitable regions in the proteins. Such fusion vectors 
typically serve three purposes: 1) to increase expression of recombinant protein; 2) to 
increase the solubility of the recombinant protein; and 3) to aid in the purification of the 
recombinant protein by acting as a ligand in affinity purification. Often, in fusion 
expression vectors, a proteolytic cleavage site is introduced at the junction of the fusion 
moiety and the recombinant protein to enable separation of the recombinant protein 
from the fusion moiety subsequent to purification of the fusion protein. Such enzymes, 
and their cognate recognition sequences, include Factor Xa, thrombin and enterokinase. 

Typical fusion expression vectors include pGEX (Pharmacia Biotech Inc; Smith, 
D.B. and Johnson, K.S. (1988) Gene 67:31-40), pMAL (New England Biolabs, Beverly, 
MA) and pRIT5 (Pharmacia, Piscataway, NJ) which fuse glutathione S-transferase 
(GST), maltose E binding protein, or protein A, respectively, to the target recombinant 
protein. In one embodiment, the coding sequence of the HA protein is cloned into a 
pGEX expression vector to create a vector encoding a fusion protein comprising, from 
the N-terminus to the C-terminus, GST-thrombin cleavage site-X protein. The fusion 
protein can be purified by affinity chromatography using glutathione-agarose resin. 
Recombinant HA protein unfused to GST can be recovered by cleavage of the fusion 
protein with thrombin. 

Examples of suitable inducible non-fusion E. coli expression vectors include 
pTrc (Amann etal, (1988) Gene 69:301-315) pLG338, pACYC184, pBR322, pUC18, 
pUC19, P KC30, P Rep4, pHSl, pHS2, P PLc236, pMBL24, pLG200, pUR290, pIN- 
III 1 13-B1, Igtl 1, pBdCl, and pET lid (Studier et al, Gene Expression Technology: 
Methods in Enzymology 185, Academic Press, San Diego, California (1990) 60-89 ; and 
Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 
Target gene expression from the pTrc vector relies on host RNA polymerase 
transcription from a hybrid trp-lac fusion promoter. Target gene expression from the 
pET lid vector relies on transcription from a T7 gnlO-lac fusion promoter mediated by 
a coexpressed viral RNA polymerase (T7 gnl). This viral polymerase is supplied by 
host strains BL21(DE3) or HMS174(DE3) from a resident X prophage harboring a T7 
gnl gene under the transcriptional control of the lacUV 5 promoter. For transformation 
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of other varieties of bacteria, appropriate vectors may be selected. For example, the 
plasmids pIJlOl, pIJ364, pIJ702 and pIJ361 are known to be useful in transforming 
Streptomyces, while plasmids pUBl 10, pC194, or pBD214 are suited for transformation 
of Bacillus species. Several plasmids of use in the transfer of genetic information into 
5 Corynebacterium include pHM1519, pBLl, pSA77, or pAJ667 (Pouwels et al, eds. 
(1985) Cloning Vectors. Elsevier: New York IBSN 0 444 904018). 

One strategy to maximize recombinant protein expression is to express the 
protein in a host bacteria with an impaired capacity to proteolytically cleave the 
recombinant protein (Gottesman, S., Gene Expression Technology: Methods in 
10 Enzymology 185, Academic Press, San Diego, California (1990) 1 19-128). Another 
strategy is to alter the nucleic acid sequence of the nucleic acid to be inserted into an 
expression vector so that the individual codons for each amino acid are those 
preferentially utilized in the bacterium chosen for expression, such as C. glutamicum 
(Wada et al. (1992) Nucleic Acids Res. 20: 21 1 1-2118). Such alteration of nucleic acid 
1 5 sequences of the invention can be carried out by standard DNA synthesis techniques. 

In another embodiment, the HA protein expression vector is a yeast expression 
vector. Examples of vectors for expression in yeast S. cerevisiae include pYepSecl 
(Baldari, et al, (1987) Embo J. 6:229-234), 2 u, pAG-1, Yep6, Yepl3, pEMBLYe23, 
pMFa (Kurjan and Herskowitz, (1982) Cell 30:933-943), pJRY88 (Schultz et al, (1987) 
20 Gene 54: 1 13-123), and pYES2 (Invitrogen Corporation, San Diego, CA). Vectors and 
methods for the construction of vectors appropriate for use in other fungi, such as the 
filamentous fungi, include those detailed in: van den Hondel, C.A.M.J.J. & Punt, P.J. 
(1991) "Gene transfer systems and vector development for filamentous fungi, in: 
Applied Molecular Genetics of Fungi, J.F. Peberdy, et al, eds., p. 1-28, Cambridge 
25 University Press: Cambridge, and Pouwels et al. , eds. (1 985) Cloning Vectors. Elsevier: 
New York (IBSN 0 444 904018). 

Alternatively, the HA proteins of the invention can be expressed in insect cells 
using baculovirus expression vectors. Baculovirus vectors available for expression of 
proteins in cultured insect cells (e.g., Sf 9 cells) include the pAc series (Smith et al. 
30 (1983) Mol Cell Biol 3:2156-2165) and the pVL series (Lucklow and Summers (1989) 
Virology 170:31-39). 

In another embodiment, the HA proteins of the invention may be expressed in 
unicellular plant cells (such as algae) or in plant cells from higher plants {e.g., the 
spermatophytes, such as crop plants). Examples of plant expression vectors include 
35 those detailed in: Becker, D., Kemper, E., Schell, J. and Masterson, R. (1992) "New 
plant binary vectors with selectable markers located proximal to the left border", Plant 
Mol Biol. 20: 1 195-1 197; and Bevan, M.W. (1984) "Binary Agrobacterium vectors for 



ATTORNEY DOCKET NO.: BGI-132CP 



-41 - 

plant transformation", Nucl. Acid. Res. 12: 871 1-8721, and include pLGV23, pGHlac+, 
pBIN19, pAK2004, and pDH51 (Pouwels et al, eds. (1985) Cloning Vectors. Elsevier: 
New York IBSN 0 444 904018). 

In yet another embodiment, a nucleic acid of the invention is expressed in 
mammalian cells using a mammalian expression vector. Examples of mammalian 
expression vectors include pCDM8 (Seed, B. (1987) Nature 329:840) and pMT2PC 
(Kaufman et al. (1987) EMBOJ. 6:187-195). When used in mammalian cells, the 
expression vector's control functions are often provided by viral regulatory elements. 
For example, commonly used promoters are derived from polyoma, Adenovirus 2, 
cytomegalovirus and Simian Virus 40. For other suitable expression systems for both 
prokaryotic and eukaryotic cells see chapters 16 and 17 of Sambrook, J., Fritsh, E. F., 
and Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY, 
1989. 

In another embodiment, the recombinant mammalian expression vector is 
capable of directing expression of the nucleic acid preferentially in a particular cell type 
(e.g., tissue-specific regulatory elements are used to express the nucleic acid). Tissue- 
specific regulatory elements are known in the art. Non-limiting examples of suitable 
tissue-specific promoters include the albumin promoter (liver-specific; Pinkert et al. 
(1987) Genes Dev. 1 :268-277), lymphoid-specific promoters (Calame and Eaton (1988) 
Adv. Immunol. 43:235-275), in particular promoters of T cell receptors (Winoto and 
Baltimore (1989) EMBOJ. 8:729-733) and immunoglobulins (Banerji et al. (1983) Cell 
33:729-740; Queen and Baltimore (1983) Cell 33:741-748), neuron-specific promoters 
(e.g., the neurofilament promoter; Byrne and Ruddle (1989) PNAS 86:5473-5477), 
pancreas-specific promoters (Edlund et al (1985) Science 230:912-916), and mammary 
gland-specific promoters {e.g., milk whey promoter; U.S. Patent No. 4,873,316 and 
European Application Publication No. 264, 1 66). Developmentally-regulated promoters 
are also encompassed, for example the murine hox promoters (Kessel and Gruss (1990) 
Science 249:374-379) and the a-fetoprotein promoter (Campes and Tilghman (1989) 
Genes Dev. 3:537-546). 

The invention further provides a recombinant expression vector comprising a 
DNA molecule of the invention cloned into the expression vector in an antisense 
orientation. That is, the DNA molecule is operatively linked to a regulatory sequence in 
a manner which allows for expression (by transcription of the DNA molecule) of an 
RNA molecule which is antisense to HA mRNA. Regulatory sequences operatively 
linked to a nucleic acid cloned in the antisense orientation can be chosen which direct 
the continuous expression of the antisense RNA molecule in a variety of cell types, for 
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instance viral promoters and/or enhancers, or regulatory sequences can be chosen which 
direct constitutive, tissue specific or cell type specific expression of antisense RNA. 
The antisense expression vector can be in the form of a recombinant plasmid, phagemid 
or attenuated virus in which antisense nucleic acids are produced under the control of a 
high efficiency regulatory region, the activity of which can be determined by the cell 
type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see Weintraub, H. et al, Antisense RNA as a 
molecular tool for genetic analysis, Reviews - Trends in Genetics, Vol. 1(1) (1986). 

Another aspect of the invention pertains to host cells into which a recombinant 
expression vector of the invention has been introduced. The terms "host cell" and 
"recombinant host cell" are used interchangeably herein. It is understood that such 
terms refer not only to the particular subject cell but to the progeny or potential progeny 
of such a cell. Because certain modifications may occur in succeeding generations due 
to either mutation or environmental influences, such progeny may not, in fact, be 
identical to the parent cell, but are still included within the scope of the term as used 
herein. 

A host cell can be any prokaryotic or eukaryotic cell. For example, an HA 
protein can be expressed in bacterial cells such as C. glutamicum, insect cells, yeast or 
mammalian cells (such as Chinese hamster ovary cells (CHO) or COS cells). Other 
suitable host cells are known to those of ordinary skill in the art. Microorganisms related 
to Corynebacterium glutamicum which may be conveniently used as host cells for the 
nucleic acid and protein molecules of the invention are set forth in Table 3. 

Vector DNA can be introduced into prokaryotic or eukaryotic cells via 
conventional transformation or transfection techniques. As used herein, the terms 
"transformation" and "transfection", "conjugation" and "transduction" are intended to 
refer to a variety of art-recognized techniques for introducing foreign nucleic acid (e.g., 
linear DNA or RNA (e.g., a linearized vector or a gene construct alone without a vector) 
or nucleic acid in the form of a vector (e.g., a plasmid, phage, phasmid, phagemid, 
transposon or other DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, natural 
competence, chemical-mediated transfer, or electroporation. Suitable methods for 
transforming or transfecting host cells can be found in Sambrook, et al. (Molecular 
Cloning: A Laboratory Manual. 2nd, ed, Cold Spring Harbor Laboratory, Cold Spring 
Harbor Laboratory Press, Cold Spring Harbor, NY, 1989), and other laboratory manuals. 

For stable transfection of mammalian cells, it is known that, depending upon the 
expression vector and transfection technique used, only a small fraction of cells may 
integrate the foreign DNA into their genome. In order to identify and select these 
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integrants, a gene that encodes a selectable marker (e.g., resistance to antibiotics) is 
generally introduced into the host cells along with the gene of interest. Preferred 
selectable markers include those which confer resistance to drugs, such as G418, 
hygromycin and methotrexate. Nucleic acid encoding a selectable marker can be 
introduced into a host cell on the same vector as that encoding an HA protein or can be 
introduced on a separate vector. Cells stably transfected with the introduced nucleic 
acid can be identified by, for example, drug selection (e.g., cells that have incorporated 
the selectable marker gene will survive, while the other cells die). 

To create a homologous recombinant microorganism, a vector is prepared which 
contains at least a portion of an HA gene into which a deletion, addition or substitution 
has been introduced to thereby alter, e.g., functionally disrupt, the HA gene. Preferably, 
this HA gene is a Corynebacterium glutamicum HA gene, but it can be a homologue 
from a related bacterium or even from a mammalian, yeast, or insect source. In a 
preferred embodiment, the vector is designed such that, upon homologous 
recombination, the endogenous HA gene is functionally disrupted (i.e., no longer 
encodes a functional protein; also referred to as a "knock out" vector). Alternatively, 
the vector can be designed such that, upon homologous recombination, the endogenous 
HA gene is mutated or otherwise altered but still encodes functional protein (e.g., the 
upstream regulatory region can be altered to thereby alter the expression of the 
endogenous HA protein). In the homologous recombination vector, the altered portion 
of the HA gene is flanked at its 5' and 3' ends by additional nucleic acid of the HA gene 
to allow for homologous recombination to occur between the exogenous HA gene 
carried by the vector and an endogenous HA gene in a microorganism. The additional 
flanking HA nucleic acid is of sufficient length for successful homologous 
recombination with the endogenous gene. Typically, several kilobases of flanking DNA 
(both at the 5' and 3' ends) are included in the vector (see e.g., Thomas, K.R., and 
Capecchi, M.R. (1987) Cell 51: 503 for a description of homologous recombination 
vectors). The vector is introduced into a microorganism (e.g., by electroporation) and 
cells in which the introduced HA gene has homologously recombined with the 
endogenous HA gene are selected, using art-known techniques. 

In another embodiment, recombinant microorganisms can be produced which 
contain selected systems which allow for regulated expression of the introduced gene. 
For example, inclusion of an HA gene on a vector placing it under control of the lac 
operon permits expression of the HA gene only in the presence of IPTG. Such 
regulatory systems are well known in the art. 

In another embodiment, an endogenous HA gene in a host cell is disrupted (e.g., 
by homologous recombination or other genetic means known in the art) such that 
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expression of its protein product does not occur. In another embodiment, an endogenous 
or introduced HA gene in a host cell has been altered by one or more point mutations, 
deletions, or inversions, but still encodes a functional HA protein. In still another 
embodiment, one or more of the regulatory regions (e.g., a promoter, repressor, or 
inducer) of an HA gene in a microorganism has been altered (e.g., by deletion, 
truncation, inversion, or point mutation) such that the expression of the HA gene is 
modulated. One of ordinary skill in the art will appreciate that host cells containing 
more than one of the described HA gene and protein modifications may be readily 
produced using the methods of the invention, and are meant to be included in the present 
invention. 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in 
culture, can be used to produce (i.e., express) an HA protein. Accordingly, the invention 
further provides methods for producing HA proteins using the host cells of the 
invention. In one embodiment, the method comprises culturing the host cell of 
invention (into which a recombinant expression vector encoding an HA protein has been 
introduced, or into which genome has been introduced a gene encoding a wild-type or 
altered HA protein) in a suitable medium until HA protein is produced. In another 
embodiment, the method further comprises isolating HA proteins from the medium or 
the host cell. 

C. Isolated HA Proteins 

Another aspect of the invention pertains to isolated HA proteins, and biologically 
active portions thereof. An "isolated" or "purified" protein or biologically active portion 
thereof is substantially free of cellular material when produced by recombinant DNA 
techniques, or chemical precursors or other chemicals when chemically synthesized. 
The language "substantially free of cellular material" includes preparations of HA 
protein in which the protein is separated from cellular components of the cells in which 
it is naturally or recombinantly produced. In one embodiment, the language 
"substantially free of cellular material" includes preparations of HA protein having less 
than about 30% (by dry weight) of non-HA protein (also referred to herein as a 
"contaminating protein"), more preferably less than about 20% of non-HA protein, still 
more preferably less than about 10% of non-HA protein, and most preferably less than 
about 5% non-HA protein. When the HA protein or biologically active portion thereof 
is recombinantly produced, it is also preferably substantially free of culture medium, i.e., 
culture medium represents less than about 20%, more preferably less than about 10%, 
and most preferably less than about 5% of the volume of the protein preparation. The 
language "substantially free of chemical precursors or other chemicals" includes 
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preparations of HA protein in which the protein is separated from chemical precursors or 
other chemicals which are involved in the synthesis of the protein. In one embodiment, 
the language "substantially free of chemical precursors or other chemicals" includes 
preparations of HA protein having less than about 30% (by dry weight) of chemical 
precursors or non-HA chemicals, more preferably less than about 20% chemical 
precursors or non-HA chemicals, still more preferably less than about 10% chemical 
precursors or non-HA chemicals, and most preferably less than about 5% chemical 
precursors or non-HA chemicals. In preferred embodiments, isolated proteins or 
biologically active portions thereof lack contaminating proteins from the same organism 
from which the HA protein is derived. Typically, such proteins are produced by 
recombinant expression of, for example, a C. glutamicum HA protein in a 
microorganism such as C. glutamicum. 

An isolated HA protein or a portion thereof of the invention can participate in the 
repair or recombination of DNA, in the transposition of genetic material, in gene 
expression {i.e., the processes of transcription or translation), in protein folding, or in 
protein secretion in Corynebacterium glutamicum, or has one or more of the activities 
set forth in Table 1 . In preferred embodiments, the protein or portion thereof comprises 
an amino acid sequence which is sufficiently homologous to an amino acid sequence of 
Appendix B such that the protein or portion thereof maintains the ability to participate in 
the maintenance of homeostasis in C. glutamicum, or to perform a function involved in 
the adaptation of this microorganism to different environmental conditions. The portion 
of the protein is preferably a biologically active portion as described herein. In another 
preferred embodiment, an HA protein of the invention has an amino acid sequence 
shown in Appendix B. In yet another preferred embodiment, the HA protein has an 
amino acid sequence which is encoded by a nucleotide sequence which hybridizes, e.g., 
hybridizes under stringent conditions, to a nucleotide sequence of Appendix A. In still 
another preferred embodiment, the HA protein has an amino acid sequence which is 
encoded by a nucleotide sequence that is at least about 50%, 51%, 52%, 53%, 54%, 
55%, 56%, 57%, 58%>, 59%, or 60%, preferably at least about 61%, 62%, 63%, 64%, 
65%, 66%, 67%, 68%, 69%, or 70%, more preferably at least about 71%, 72%, 73%, 
74%, 75%, 76%, 77%, 78%, 79%, or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 
88%, 89%o, or 90%, or 91%, 92%, 93%, 94%, and even more preferably at least about 
95%>, 96%, 97%>, 98%), 99% % or more homologous to one of the nucleic acid sequences 
of Appendix A, or a portion thereof. Ranges and identity values intermediate to the 
above-recited values, (e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using 
a combination of any of the above values recited as upper and/or lower limits are 
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intended to be included. The preferred HA proteins of the present invention also 
preferably possess at least one of the HA activities described herein. For example, a 
preferred HA protein of the present invention includes an amino acid sequence encoded 
by a nucleotide sequence which hybridizes, e.g. , hybridizes under stringent conditions, 
5 to a nucleotide sequence of Appendix A, and which can participate in the maintenance 
of homeostasis in C. glutarnicum, or can perform a function involved in the adaptation 
of this microorganism to different environmental conditions, or which has one or more 
of the activities set forth in Table 1 . 

In other embodiments, the HA protein is substantially homologous to an amino 

10 acid sequence of Appendix B and retains the functional activity of the protein of one of 
the sequences of Appendix B yet differs in amino acid sequence due to natural variation 
or mutagenesis, as described in detail in subsection I above. Accordingly, in another 
embodiment, the HA protein is a protein which comprises an amino acid sequence 
which is at least about 50%, 51%, 52%, 53%, 54%, 55%, 56%, 57%, 58%, 59%, or 

1 5 60%, preferably at least about 6 1 %, 62%, 63%, 64%, 65%, 66%, 67%, 68%, 69%, or 
70%, more preferably at least about 71%, 72%, 73%, 74%, 75%, 76%, 77%, 78%, 79%, 
or 80%, 81%, 82%, 83%, 84%, 85%, 86%, 87%, 88%, 89%, or 90%, or 91%, 92%, 
93%, 94%, and even more preferably at least about 95%, 96%, 97%, 98%, 99% or more 
homologous to an entire amino acid sequence of Appendix B and which has at least one 

20 of the HA activities described herein. Ranges and identity values intermediate to the 
above-recited values, {e.g., 70-90% identical or 80-95% identical) are also intended to 
be encompassed by the present invention. For example, ranges of identity values using a 
combination of any of the above values recited as upper and/or lower limits are intended 
to be included. In another embodiment, the invention pertains to a full length C. 

25 glutarnicum protein which is substantially homologous to an entire amino acid sequence 
of Appendix B. 

Biologically active portions of an HA protein include peptides comprising amino 
acid sequences derived from the amino acid sequence of an HA protein, e.g., the an 
amino acid sequence shown in Appendix B or the amino acid sequence of a protein 

30 homologous to an HA protein, which include fewer amino acids than a full length HA 
protein or the full length protein which is homologous to an HA protein, and exhibit at 
least one activity of an HA protein. Typically, biologically active portions (peptides, 
e.g., peptides which are, for example, 5, 10, 15, 20, 30, 35, 36, 37, 38, 39, 40, 50, 100 or 
more amino acids in length) comprise a domain or motif with at least one activity of an 

35 HA protein. Moreover, other biologically active portions, in which other regions of the 
protein are deleted, can be prepared by recombinant techniques and evaluated for one or 
more of the activities described herein. Preferably, the biologically active portions of an 
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HA protein include one or more selected domains/motifs or portions thereof having 
biological activity. 

HA proteins are preferably produced by recombinant DNA techniques. For 
example, a nucleic acid molecule encoding the protein is cloned into an expression 
vector (as described above), the expression vector is introduced into a host cell (as 
described above) and the HA protein is expressed in the host cell. The HA protein can 
then be isolated from the cells by an appropriate purification scheme using standard 
protein purification techniques. Alternative to recombinant expression, an HA protein, 
polypeptide, or peptide can be synthesized chemically using standard peptide synthesis 
techniques. Moreover, native HA protein can be isolated from cells (e.g., endothelial 
cells), for example using an anti-HA antibody, which can be produced by standard 
techniques utilizing an HA protein or fragment thereof of this invention. 

The invention also provides HA chimeric or fusion proteins. As used herein, an 
HA "chimeric protein" or "fusion protein" comprises an HA polypeptide operatively 
linked to a non-HA polypeptide. An "HA polypeptide" refers to a polypeptide having an 
amino acid sequence corresponding to an HA protein, whereas a "non-HA polypeptide" 
refers to a polypeptide having an amino acid sequence corresponding to a protein which 
is not substantially homologous to the HA protein, e.g., a protein which is different from 
the HA protein and which is derived from the same or a different organism. Within the 
fusion protein, the term "operatively linked" is intended to indicate that the HA 
polypeptide and the non-HA polypeptide are fused in-frame to each other. The non-HA 
polypeptide can be fused to the N-terminus or C-terminus of the HA polypeptide. For 
example, in one embodiment the fusion protein is a GST-HA fusion protein in which the 
HA sequences are fused to the C-terminus of the GST sequences. Such fusion proteins 
can facilitate the purification of recombinant HA proteins. In another embodiment, the 
fusion protein is an HA protein containing a heterologous signal sequence at its N- 
terminus. In certain host cells (e.g., mammalian host cells), expression and/or secretion 
of an HA protein can be increased through use of a heterologous signal sequence. 

Preferably, an HA chimeric or fusion protein of the invention is produced by 
standard recombinant DNA techniques. For example, DNA fragments coding for the 
different polypeptide sequences are ligated together in-frame in accordance with 
conventional techniques, for example by employing blunt-ended or stagger-ended 
termini for ligation, restriction enzyme digestion to provide for appropriate termini, 
filling-in of cohesive ends as appropriate, alkaline phosphatase treatment to avoid 
undesirable joining, and enzymatic ligation. In another embodiment, the fusion gene 
can be synthesized by conventional techniques including automated DNA synthesizers. 
Alternatively, PCR amplification of gene fragments can be carried out using anchor 
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primers which give rise to complementary overhangs between two consecutive gene 
fragments which can subsequently be annealed and reamplified to generate a chimeric 
gene sequence (see, for example, Current Protocols in Molecular Biology, eds. Ausubel 
et al. John Wiley & Sons: 1992). Moreover, many expression vectors are commercially 
5 available that already encode a fusion moiety (e.g. , a GST polypeptide). An HA- 

encoding nucleic acid can be cloned into such an expression vector such that the fusion 
moiety is linked in-frame to the HA protein. 

Homologues of the HA protein can be generated by mutagenesis, e.g., discrete 
point mutation or truncation of the HA protein. As used herein, the term "homologue" 

1 0 refers to a variant form of the HA protein which acts as an agonist or antagonist of the 
activity of the HA protein. An agonist of the HA protein can retain substantially the 
same, or a subset, of the biological activities of the HA protein. An antagonist of the 
HA protein can inhibit one or more of the activities of the naturally occurring form of 
the HA protein, by, for example, competitively binding to a downstream or upstream 

1 5 member of a biochemical cascade which includes the HA protein, by binding to a target 
molecule with which the HA protein interacts, such that no functional interaction is 
possible, or by binding directly to the HA protein and inhibiting its normal activity. 

In an alternative embodiment, homologues of the HA protein can be identified 
by screening combinatorial libraries of mutants, e.g., truncation mutants, of the HA 

20 protein for HA protein agonist or antagonist activity. In one embodiment, a variegated 
library of HA variants is generated by combinatorial mutagenesis at the nucleic acid 
level and is encoded by a variegated gene library. A variegated library of HA variants 
can be produced by, for example, enzymatically ligating a mixture of synthetic 
oligonucleotides into gene sequences such that a degenerate set of potential HA 

25 sequences is expressible as individual polypeptides, or alternatively, as a set of larger 
fusion proteins (e.g., for phage display) containing the set of HA sequences therein. 
There are a variety of methods which can be used to produce libraries of potential HA 
homologues from a degenerate oligonucleotide sequence. Chemical synthesis of a 
degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 

30 synthetic gene then ligated into an appropriate expression vector. Use of a degenerate 
set of genes allows for the provision, in one mixture, of all of the sequences encoding 
the desired set of potential HA sequences. Methods for synthesizing degenerate 
oligonucleotides are known in the art (see, e.g., Narang, S.A. (1983) Tetrahedron 39:3; 
Itakura et al. (1984) Annu. Rev. Biochem. 53:323; Itakura et al. (1984) Science 

35 198:1056; Ike et al. (1983) Nucleic Acid Res. 1 1 All. 

In addition, libraries of fragments of the HA protein coding can be used to 
generate a variegated population of HA fragments for screening and subsequent 
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selection of homologues of an HA protein. In one embodiment, a library of coding 
sequence fragments can be generated by treating a double stranded PCR fragment of an 
HA coding sequence with a nuclease under conditions wherein nicking occurs only 
about once per molecule, denaturing the double stranded DNA, renaturing the DNA to 

5 form double stranded DNA which can include sense/antisense pairs from different 
nicked products, removing single stranded portions from reformed duplexes by 
treatment with SI nuclease, and ligating the resulting fragment library into an expression 
vector. By this method, an expression library can be derived which encodes N-terminal, 
C-terminal and internal fragments of various sizes of the HA protein. 

1 0 Several techniques are known in the art for screening gene products of 

combinatorial libraries made by point mutations or truncation, and for screening cDNA 
libraries for gene products having a selected property. Such techniques are adaptable for 
rapid screening of the gene libraries generated by the combinatorial mutagenesis of HA 
homologues. The most widely used techniques, which are amenable to high through-put 

1 5 analysis, for screening large gene libraries typically include cloning the gene library into 
replicable expression vectors, transforming appropriate cells with the resulting library of 
vectors, and expressing the combinatorial genes under conditions in which detection of a 
desired activity facilitates isolation of the vector encoding the gene whose product was 
detected. Recursive ensemble mutagenesis (REM), a new technique which enhances the 

20 frequency of functional mutants in the libraries, can be used in combination with the 
screening assays to identify HA homologues (Arkin and Yourvan (1992) PNAS 
59:7811-7815; Delgrave et al. (1993) Protein Engineering 6(3):327 -331). 

In another embodiment, cell based assays can be exploited to analyze a 
variegated HA library, using methods well known in the art. 

25 

D. Uses and Methods of the Invention 

The nucleic acid molecules, proteins, protein homologues, fusion 
proteins, primers, vectors, and host cells described herein can be used in one or more of 
the following methods: identification of C. glutamicum and related organisms; mapping 

30 of genomes of organisms related to C. glutamicum; identification and localization of C 
glutamicum sequences of interest; evolutionary studies; determination of HA protein 
regions required for function; modulation of an HA protein activity; modulation of the 
metabolism of one or more inorganic compounds; modulation of the modification or 
degradation of one or more aromatic or aliphatic compounds; modulation of cell wall 

35 synthesis or rearrangements; modulation of enzyme activity or proteolysis; and 
modulation of cellular production of a desired compound, such as a fine chemical. 

The HA nucleic acid molecules of the invention have a variety of uses. First, 
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they may be used to identify an organism as being Corynebacterium glutamicum or a 
close relative thereof. Also, they may be used to identify the presence of C. glutamicum 
or a relative thereof in a mixed population of microorganisms. The invention provides 
the nucleic acid sequences of a number of C. glutamicum genes; by probing the 
5 extracted genomic DNA of a culture of a unique or mixed population of microorganisms 
under stringent conditions with a probe spanning a region of a C. glutamicum gene 
which is unique to this organism, one can ascertain whether this organism is present. 
Although Corynebacterium glutamicum itself is nonpathogenic, it is related to 
pathogenic species, such as Corynebacterium diphtheriae. Corynebacterium diphtheriae 
1 0 is the causative agent of diphtheria, a rapidly developing, acute, febrile infection which 
involves both local and systemic pathology. In this disease, a local lesion develops in 
the upper respiratory tract and involves necrotic injury to epithelial cells; the bacilli 
secrete toxin which is disseminated through this lesion to distal susceptible tissues of the 
body. Degenerative changes brought about by the inhibition of protein synthesis in 
1 5 these tissues, which include heart, muscle, peripheral nerves, adrenals, kidneys, liver and 
spleen, result in the systemic pathology of the disease. Diphtheria continues to have 
high incidence in many parts of the world, including Africa, Asia, Eastern Europe and 
the independent states of the former Soviet Union. An ongoing epidemic of diphtheria 
in the latter two regions has resulted in at least 5,000 deaths since 1990. 
20 In one embodiment, the invention provides a method of identifying the presence 

or activity of Cornyebacterium diphtheriae in a subject. This method includes detection 
of one or more of the nucleic acid or amino acid sequences of the invention (e.g., the 
sequences set forth in Appendix A or Appendix B) in a subject, thereby detecting the 
presence or activity of Corynebacterium diphtheriae in the subject. C. glutamicum and 
25 C. diphtheriae are related bacteria, and many of the nucleic acid and protein molecules 
in C. glutamicum are homologous to C. diphtheriae nucleic acid and protein molecules, 
and can therefore be used to detect C. diphtheriae in a subject. 

The nucleic acid and protein molecules of the invention may also serve as 
markers for specific regions of the genome. This has utility not only in the mapping of 
30 the genome, but also for functional studies of C. glutamicum proteins. For example, to 
identify the region of the genome to which a particular C. glutamicum DNA-binding 
protein binds, the C. glutamicum genome could be digested, and the fragments incubated 
with the DNA-binding protein. Those which bind the protein may be additionally probed 
with the nucleic acid molecules of the invention, preferably with readily detectable 
35 labels; binding of such a nucleic acid molecule to the genome fragment enables the 

localization of the fragment to the genome map of C glutamicum, and, when performed 
multiple times with different enzymes, facilitates a rapid determination of the nucleic 
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acid sequence to which the protein binds. Further, the nucleic acid molecules of the 
invention may be sufficiently homologous to the sequences of related species such that 
these nucleic acid molecules may serve as markers for the construction of a genomic 
map in related bacteria, such as Brevibacterium lactofermentum. 
5 The HA nucleic acid molecules of the invention are also useful for evolutionary 

and protein structural studies. The processes involved in adaptation and the 
maintenance of homeostasis in which the molecules of the invention participate are 
utilized by a wide variety of species; by comparing the sequences of the nucleic acid 
molecules of the present invention to those encoding similar enzymes from other 
1 0 organisms, the evolutionary relatedness of the organisms can be assessed. Similarly, 
such a comparison permits an assessment of which regions of the sequence are 
conserved and which are not, which may aid in determining those regions of the protein 
which are essential for the functioning of the enzyme. This type of determination is of 
value for protein engineering studies and may give an indication of what the protein can 
1 5 tolerate in terms of mutagenesis without losing function. 

Manipulation of the HA nucleic acid molecules of the invention may result in the 
production of HA proteins having functional differences from the wild-type HA 
proteins. These proteins may be improved in efficiency or activity, may be present in 
greater numbers in the cell than is usual, or may be decreased in efficiency or activity. 
20 The invention provides methods for screening molecules which modulate the 

activity of an HA protein, either by interacting with the protein itself or a substrate or 
binding partner of the HA protein, or by modulating the transcription or translation of an 
HA nucleic acid molecule of the invention. In such methods, a microorganism 
expressing one or more HA proteins of the invention is contacted with one or more test 
25 compounds, and the effect of each test compound on the activity or level of expression 
of the HA protein is assessed. 

The modulation of activity or number of HA proteins involved in cell wall 
biosynthesis or rearrangements may impact the production, yield, and/or efficiency of 
production of one or more fine chemicals from C. glutamicum cells. For example, by 
30 altering the activity of these proteins, it may be possible to modulate the structure or 
thickness of the cell wall. The cell wall serves in large measure as a protective device 
against osmotic lysis and external sources of injury; by modifying the cell wall it may be 
possible to increase the ability of C. glutamicum to withstand the mechanical and shear 
force stresses encountered by this microorganism during large-scale fermentor culture. 
35 Further, each C. glutamicum cell is surrounded by a thick cell wall, and thus, a 

significant portion of the biomass present in large scale culture consists of cell wall. By 
increasing the rate at which the cell wall is synthesized or by activating cell wall 
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synthesis (through genetic engineering of the HA cell wall proteins of the invention) it 
may be possible to improve the growth rate of the microorganism. Similarly, by 
decreasing the activity or number of proteins involved in the degradation of cell wall or 
by decreasing the repression of cell wall biosynthesis, an overall increase in cell wall 
5 production may be achieved. An increase in the number of viable C. glutamicum cells 
(as may be accomplished by any of the foregoing described protein alterations) should 
result in increased numbers of cells producing the desired fine chemical in large-scale 
fermentor culture, which should permit increased yields or efficiency of production of 
these compounds from the culture. 

10 The modulation of activity or number of C. glutamicum HA proteins that 

participate in the modification or degradation of aromatic or aliphatic compounds may 
also have direct or indirect impacts on the production of one or more fine chemicals 
from these cells. Certain aromatic or aliphatic modification or degradation products are 
desirable fine chemicals {e.g., organic acids or modified aromatic and aliphatic 

1 5 compounds); thus, by modifying the enzymes which perform these modifications {e.g. , 
hydroxylation, methylation, or isomerization) or degradation reactions, it may be 
possible to increase the yields of these desired compounds. Similarly, by decreasing the 
activity or number of proteins involved in pathways which further degrade the modified 
or breakdown products of the aforementioned reactions it may be possible to improve 

20 the yields of these fine chemicals from C. glutamicum cells in culture. 

These aromatic and aliphatic modification and degradative enzymes are 
themselves fine chemicals. In purified form, these enzymes may be used to degrade 
aromatic and aliphatic compounds (e.g., toxic chemicals such as petroleum products), 
either for the bioremediation of polluted sites, for the engineered decomposition of 

25 wastes, or for the large-scale and economically feasible production of desired modified 
aromatic or aliphatic compounds or their breakdown products, some of which may be 
conveniently used as carbon or energy sources for other fine chemical-producing 
compounds in culture (see, e.g., Faber, K. (1995) Biotransformations in Organic 
Chemistry, Springer: Berlin and references therein; and Roberts, S.M., ed. (1992-1996) 

30 Preparative Biotransformations, Wiley: Chichester, and references therein). By 
genetically altering these proteins such that their regulation by other cellular 
mechanisms is lessened or abolished, it may be possible to increase the overall number 
or activity of these proteins, thereby improving not only the yield of these fine chemicals 
but also the activity of these harvested proteins. 

35 The modification of these aromatic and aliphatic modifying and degradation 

enzymes may also have an indirect effect on the production of one or more fine 
chemical. Many aromatic and aliphatic compounds (such as those that may be 
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encountered as impurities in culture media or as waste products from cellular 
metabolism) are toxic to cells; by modifying and/or degrading these compounds such 
that they may be readily removed or destroyed, cellular viability should be increased. 
Further, these enzymes may modify or degrade these compounds in such a manner that 
5 the resulting products may enter the normal carbon metabolism pathways of the cell, 
thus rendering the cell able to use these compounds as alternate carbon or energy 
sources. In large-scale culture situations, when there may be limiting amounts of 
optimal carbon sources, these enzymes provide a method by which cells may continue to 
grow and divide using aromatic or aliphatic compounds as nutrients. In either case, the 

10 resulting increase in the number of C. glutamicum cells in the culture producing the 

desired fine chemical should in turn result in increased yields or efficiency of production 
of the fine chemical(s). 

Modifications in activity or number of HA proteins involved in the metabolism 
of inorganic compounds may also directly or indirectly affect the production of one or 

1 5 more fine chemicals from C. glutamicum or related bacterial cultures. For example, 
many desirable fine chemicals, such as nucleic acids, amino acids, cofactors and 
vitamins (e.g., thiamine, biotin, and lipoic acid) cannot be synthesized without inorganic 
molecules such as phosphorous, nitrate, sulfate, and iron. The inorganic metabolism 
proteins of the invention permit the cell to obtain these molecules from a variety of 

20 inorganic compounds and to divert them into various fine chemical biosynthetic 

pathways. Therefore, by increasing the activity or number of enzymes involved in the 
metabolism of these inorganic compounds, it may be possible to increase the supply of 
these possibly limiting inorganic molecules, thereby directly increasing the production 
or efficiency of production of various fine chemicals from C. glutamicum cells 

25 containing such altered proteins. Modification of the activity or number of inorganic 
metabolism enzymes of the invention may also render C. glutamicum able to better 
utilize limited inorganic compound supplies, or to utilize nonoptimal inorganic 
compounds to synthesize amino acids, vitamins, cofactors, or nucleic acids, all of which 
are necessary for continued growth and replication of the cell. By improving the 

30 viability of these cells in large-scale culture, the number of C. glutamicum cells 
producing one or more fine chemicals in the culture may also be increased, in turn 
increasing the yields or efficiency of production of one or more fine chemicals. 

C. glutamicum enzymes for general processes are themselves desirable fine 
chemicals. The specific properties of enzymes (i.e., regio- and stereospecificity, among 

35 others) make them useful catalysts for chemical reactions in vitro. Either whole C. 

glutamicum cells may be incubated with an appropriate substrate such that the desired 
product is produced by enzymes in the cell, or the desired enzymes may be 
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overproduced and purified from C. glutamicum cultures (or those of a related bacterium) 
and subsequently utilized in in vitro reactions in an industrial setting (either in solution 
or immobilized on a suitable immobile phase). In either situation, the enzyme can either 
be a natural C. glutamicum protein, or it may be mutagenized to have an altered activity; 

5 typical industrial uses for such enzymes include as catalysts in the chemical industry 
{e.g., for synthetic organic chemistry) as food additives, as feed components, for fruit 
processing, for leather preparation, in detergents, in analysis and medicine, and in the 
textile industry (see, <?.g.,Yamada, H. (1993) "Microbial reactions for the production of 
useful organic compounds," Chimica 47: 5-10; Roberts, S.M. (1998) Preparative 

10 biotransformations: the employment of enzymes and whole-cells in synthetic 

chemistry," J. Chem. Soc. Perkin Trans. 1: 157-169; Zaks, A. andDodds, D.R. (1997) 
"Application of biocatalysis and biotransformations to the synthesis of 
pharmaceuticals," DDT 2: 513-531; Roberts, S.M. and Williamson, N.M. (1997) "The 
use of enzymes for the preparation of biologically active natural products and analogues 

15 in optically active form," Curr. Organ. Chemistry 1: 1-20; Faber, K. (1995) 

Biotransformations in Organic Chemistry, Springer: Berlin; Roberts, S.M., ed. (1992- 
96) Preparative Biotransformations, Wiley: Chichester; Cheetham, P.S.J. (1995) "The 
applications of enzymes in industry" in : Handbook of Enzyme Biotechnology, 3 rd ed., 
Wiseman, A., ed., Elis: Horwood, p. 419-552; and Ullmann's Encyclopedia of Industrial 

20 Chemistry (1987), vol. A9, Enzymes, p. 390-457). Thus, by increasing the activity or 
number of these enzymes, it may be possible to also increase the ability of the cell to 
convert supplied substrates to desired products, or to overproduce these enzymes for 
increased yields in large-scale culture. Further, by mutagenizing these proteins it may 
be possible to remove feedback inhibition or other repressive cellular regulatory controls 

25 such that greater numbers of these enzymes may be produced and activated by the cell, 
thereby leading to greater yields, production, or efficiency of production of these fine 
chemical proteins from large-scale cultures. Further, manipulation of these enzymes 
may alter the activity of one or more C. glutamicum metabolic pathways, such as those 
for the biosynthesis or secretion of one or more fine chemicals. 

30 Mutagenesis of the proteolytic enzymes of the invention such that they are 

altered in activity or number may also directly or indirectly affect the yield, production, 
and/or efficiency of production of one or more fine chemicals from C. glutamicum. For 
example, by increasing the activity or number of these proteins, it may be possible to 
increase the ability of the bacterium to survive in large-scale culture, due to an increased 

35 ability of the cell to rapidly degrade proteins misfolded in response to the high 

temperatures, nonoptimal pH, and other stresses encountered during fermentor culture. 
Increased numbers of cells in these cultures may result in increased yields or efficiency 



ATTORNEY DOCKET NO.: BGI-132CP 

-55 - 

of production of one or more desired fine chemicals, due to the relatively larger number 
of cells producing these compounds in the culture. Also, C. glutamicum cells possess 
multiple cell-surface proteases which serve to break down external nutrients into 
molecules which may be more readily incorporated by the cells as carbon/energy 

5 sources or nutrients of other kinds. An increase in activity or number of these enzymes 
may improve this turnover and increase the levels of available nutrients, thereby 
improving cell growth or production. Thus, modifications of the proteases of the 
invention may indirectly impact C. glutamicum fine chemical production. 

A more direct impact on fine chemical production in response to the 

1 0 modification of one or more of the proteases of the invention may occur when these 
proteases are involved in the production or degradation of a desired fine chemical. By 
decreasing the activity of a protease which degrades a fine chemical or a protein 
involved in the synthesis of a fine chemical it may be possible to increase the levels of 
that fine chemical (due to the decreased degradation or increased synthesis of the 

1 5 compound). Similarly, by increasing the activity of a protease which degrades a 

compound to result in a fine chemical or a protein involved in the degradation of a fine 
chemical, a similar result should be achieved: increased levels of the desired fine 
chemical from C. glutamicum cells containing these engineered proteins. 

The aforementioned mutagenesis strategies for HA proteins to result in increased 

20 yields of a fine chemical from C. glutamicum are not meant to be limiting; variations on 
these strategies will be readily apparent to one of ordinary skill in the art. Using such 
strategies, and incorporating the mechanisms disclosed herein, the nucleic acid and 
protein molecules of the invention may be utilized to generate C. glutamicum or related 
strains of bacteria expressing mutated HA nucleic acid and protein molecules such that 

25 the yield, production, and/or efficiency of production of a desired compound is 

improved. This desired compound may be any product produced by C. glutamicum, 
which includes the final products of biosynthesis pathways and intermediates of 
naturally-occurring metabolic pathways, as well as molecules which do not naturally 
occur in the metabolism of C. glutamicum, but which are produced by a C. glutamicum 

30 strain of the invention. 

This invention is further illustrated by the following examples which should not 
be construed as limiting. The contents of all references, patent applications, patents, 
published patent applications, Tables, Appendices, and the sequence listing cited 
35 throughout this application are hereby incorporated by reference. 
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Exemplification 

Example 1: Preparation of total genomic DNA of Cory neb acterium glutamicum 
ATCC 13032 

5 A culture of Coryneb acterium glutamicum (ATCC 1 3032) was grown overnight 

at 30°C with vigorous shaking in BHI medium (Difco). The cells were harvested by 
centrifugation, the supernatant was discarded and the cells were resuspended in 5 ml 
buffer-I (5% of the original volume of the culture — all indicated volumes have been 
calculated for 100 ml of culture volume). Composition of buffer-I: 140.34 g/1 sucrose, 

10 2.46 g/1 MgS0 4 x 7H 2 0, 10 ml/1 KH 2 P0 4 solution (100 g/1, adjusted to pH 6.7 with 
KOH), 50 ml/1 Ml 2 concentrate (10 g/1 (NH 4 ) 2 S0 4 , 1 g/1 NaCl, 2 g/1 MgS0 4 x 7H 2 0, 
0.2 g/1 CaCl 2 , 0.5 g/1 yeast extract (Difco), 10 ml/1 trace-elements-mix (200 mg/1 FeSO, 
x H 2 0, 10 mg/1 ZnSO, x 7 H 2 0, 3 mg/1 MnCl 2 x 4 H 2 0, 30 mg/1 H 3 B0 3 20 mg/1 CoCl 2 x 
6 H 2 0, 1 mg/1 NiCl 2 x 6 H 2 0, 3 mg/1 Na 2 Mo0 4 x 2 H 2 0, 500 mg/1 complexing agent 

15 (EDTA or critic acid), 100 ml/1 vitamins-mix (0.2 mg/1 biotin, 0.2 mg/1 folic acid, 20 
mg/1 p-amino benzoic acid, 20 mg/1 riboflavin, 40 mg/1 ca-panthothenate, 140 mg/1 
. nicotinic acid, 40 mg/1 pyridoxole hydrochloride, 200 mg/1 myo-inositol). Lysozyme 
was added to the suspension to a final concentration of 2.5 mg/ml. After an 
approximately 4 h incubation at 37°C, the cell wall was degraded and the resulting 

20 protoplasts are harvested by centrifugation. The pellet was washed once with 5 ml 
buffer-I and once with 5 ml TE-buffer (10 mM Tris-HCl, 1 mM EDTA, pH 8). The 
pellet was resuspended in 4 ml TE-buffer and 0.5 ml SDS solution (10%) and 0.5 ml 
NaCl solution (5 M) are added. After adding of proteinase K to a final concentration of 
200 ug/ml, the suspension is incubated for ca.l 8 h at 37°C. The DNA was purified by 

25 extraction with phenol, phenol-chloroform-isoamylalcohol and chloroform- 

isoamylalcohol using standard procedures. Then, the DNA was precipitated by adding 
1/50 volume of 3 M sodium acetate and 2 volumes of ethanol, followed by a 30 min 
incubation at -20°C and a 30 min centrifugation at 12,000 rpm in a high speed centrifuge 
using a SS34 rotor (Sorvall). The DNA was dissolved in 1 ml TE-buffer containing 20 

30 ug/ml RNaseA and dialysed at 4°C against 1 000 ml TE-buffer for at least 3 hours. 
During this time, the buffer was exchanged 3 times. To aliquots of 0.4 ml of the 
dialysed DNA solution, 0.4 ml of 2 M LiCl and 0.8 ml of ethanol are added. After a 30 
min incubation at -20°C, the DNA was collected by centrifugation (13,000 rpm, Biofuge 
Fresco, Heraeus, Hanau, Germany). The DNA pellet was dissolved in TE-buffer. DNA 

35 prepared by this procedure could be used for all purposes, including southern blotting or 
construction of genomic libraries. 
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Example 2: Construction of genomic libraries in Escherichia coli of Corynebacterium 
glutamicum ATCC13032. 

Using DNA prepared as described in Example 1 , cosmid and plasmid libraries were 
constructed according to known and well established methods (see e.g., Sambrook, J. et al. 
5 (1989) "Molecular Cloning : A Laboratory Manual", Cold Spring Harbor Laboratory Press, 
or Ausubel, F.M. et al. (1994) "Current Protocols in Molecular Biology", John Wiley & 
Sons.) 

Any plasmid or cosmid could be used. Of particular use were the plasmids pBR322 
(Sutcliffe, J.G. (1979) Proc. Natl. Acad. Sci. USA, 75:3737-3741); pACYC177 (Change & 
10 Cohen (1978) J. Bacteriol 134:1 141-1 156), plasmids of the pBS series (pBSSK+, pBSSK- and 
others; Stratagene, LaJolla, USA), or cosmids as SuperCosl (Stratagene, LaJolla, USA) or 
Lorist6 (Gibson, T.J., Rosenthal A. and Waterson, R.H. (1987) Gene 53:283-286. Gene libraries 
specifically for use in C. glutamicum may be constructed using plasmid pSL109 (Lee, H.-S. and 
A. J. Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 

15 

Example 3: DNA Sequencing and Computational Functional Analysis 

Genomic libraries as described in Example 2 were used for DNA sequencing 
according to standard methods, in particular by the chain termination method using 
ABI377 sequencing machines (see e.g., Fleischman, R.D. et al. (1995) "Whole-genome 
20 Random Sequencing and Assembly of Haemophilus Influenzae Rd., Science, 269:496- 
512). Sequencing primers with the following nucleotide sequences were used: 5'- 
GGAAACAGTATGACC ATG-3 ' or 5'-GTAAAACGACGGCCAGT-3'. 

Example 4: In vivo Mutagenesis 

25 In vivo mutagenesis of Corynebacterium glutamicum can be performed by passage of 

plasmid (or other vector) DNA through E. coli or other microorganisms (e.g. Bacillus spp. or 
yeasts such as Saccharomyces cerevisiae) which are impaired in their capabilities to maintain 
the integrity of their genetic information. Typical mutator strains have mutations in the genes 
for the DNA repair system (e.g., mutHLS, mutD, mutT, etc.; for reference, see Rupp, W.D. 

30 (1996) DNA repair mechanisms, in: Escherichia coli and Salmonella, p. 2277-2294, ASM: 

Washington.) Such strains are well known to those of ordinary skill in the art. The use of such 
strains is illustrated, for example, in Greener, A. and Callahan, M. (1994) Strategies 7: 32-34. 

Example 5: DNA Transfer Between Escherichia coli and Corynebacterium 
35 glutamicum 

Several Corynebacterium and Brevibacterium species contain endogenous 
plasmids (as e.g., pHM1519 or pBLl) which replicate autonomously (for review see, e.g., 
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Martin, J.F. et al. (1987) Biotechnology, 5:137-146). Shuttle vectors for Escherichia coli 
and Corynebacterium glutamicum can be readily constructed by using standard vectors for 
E. coli (Sambrook, J. et al. (1989), "Molecular Cloning: A Laboratory Manual", Cold 
Spring Harbor Laboratory Press or Ausubel, F.M. et al. (1994) "Current Protocols in 
5 Molecular Biology", John Wiley & Sons) to which a origin or replication for and a 

suitable marker from Corynebacterium glutamicum is added. Such origins of replication 
are preferably taken from endogenous plasmids isolated from Corynebacterium and 
Brevibacterium species. Of particular use as transformation markers for these species are 
genes for kanamycin resistance (such as those derived from the Tn5 or Tn903 

10 transposons) or chloramphenicol (Winnacker, E.L. (1 987) "From Genes to Clones — 

Introduction to Gene Technology, VCH, Weinheim). There are numerous examples in the 
literature of the construction of a wide variety of shuttle vectors which replicate in both E. 
coli and C. glutamicum, and which can be used for several purposes, including gene over- 
expression (for reference, see e.g., Yoshihama, M. et al. (1985) J. Bacteriol. 162:591-597, 

15 Martin J.F. et al. (1987) Biotechnology, 5:137-146 and Eikmanns, B.J. et al. (1991) Gene, 
102:93-98). 

Using standard methods, it is possible to clone a gene of interest into one of the 
shuttle vectors described above and to introduce such a hybrid vectors into strains of 
Corynebacterium glutamicum. Transformation of C. glutamicum can be achieved by 

20 protoplast transformation (Kastsumata, R. et al. (1984) J. Bacteriol. 159306-311), 

electroporation (Liebl, E. et al (1989) FEMS Microbiol. Letters, 53:399-303) and in cases 
where special vectors are used, also by conjugation (as described e.g. in Schafer, A et al. 
(1990) J. Bacteriol. 172:1663-1666). It is also possible to transfer the shuttle vectors for 
C. glutamicum to E. coli by preparing plasmid DNA from C. glutamicum (using standard 

25 methods well-known in the art) and transforming it into E. coli. This transformation step 
can be performed using standard methods, but it is advantageous to use an Mcr-deficient 
E. coli strain, such as NM522 (Gough & Murray (1983) J. Mol. Biol. 166:1-19). 

Genes may be overexpressed in C. glutamicum strains using plasmids which 
comprise pCGl (U.S. Patent No. 4,617,267) or fragments thereof, and optionally the 

30 gene for kanamycin resistance from TN903 (Grindley, N.D. and Joyce, CM. (1980) 
Proc. Natl. Acad. Sci. USA 77(12): 7176-7180). In addition, genes may be 
overexpressed in C. glutamicum strains using plasmid pSL109 (Lee, H.-S. and A. J. 
Sinskey (1994) J. Microbiol. Biotechnol. 4: 256-263). 

Aside from the use of replicative plasmids, gene overexpression can also be 

35 achieved by integration into the genome. Genomic integration in C. glutamicum or other 
Corynebacterium or Brevibacterium species may be accomplished by well-known 
methods, such as homologous recombination with genomic region(s), restriction 
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endonuclease mediated integration (REMI) (see, e.g., DE Patent 19823834), or through 
the use of transposons. It is also possible to modulate the activity of a gene of interest by 
modifying the regulatory regions (e.g. , a promoter, a repressor, and/or an enhancer) by 
sequence modification, insertion, or deletion using site-directed methods (such as 
5 homologous recombination) or methods based on random events (such as transposon 
mutagenesis or REMI). Nucleic acid sequences which function as transcriptional 
terminators may also be inserted 3' to the coding region of one or more genes of the 
invention; such terminators are well-known in the art and are described, for example, in 
Winnacker, E.L. (1987) From Genes to Clones - Introduction to Gene Technology. VCH: 
1 0 Weinheim. 

Example 6: Assessment of the Expression of the Mutant Protein 

Observations of the activity of a mutated protein in a transformed host cell rely on 
the fact that the mutant protein is expressed in a similar fashion and in a similar quantity 

1 5 to that of the wild-type protein. A useful method to ascertain the level of transcription of 
the mutant gene (an indicator of the amount of mRNA available for translation to the gene 
product) is to perform a Northern blot (for reference see, for example, Ausubel et al. 
(1988) Current Protocols in Molecular Biology, Wiley: New York), in which a primer 
designed to bind to the gene of interest is labeled with a detectable tag (usually radioactive 

20 or chemiluminescent), such that when the total RNA of a culture of the organism is 
extracted, run on gel, transferred to a stable matrix and incubated with this probe, the 
binding and quantity of binding of the probe indicates the presence and also the quantity 
of mRNA for this gene. This information is evidence of the degree of transcription of the 
mutant gene. Total cellular RNA can be prepared from Corynebacterium glutamicum by 

25 several methods, all well-known in the art, such as that described in Bormann, E.R. et al. 
(1992) Mol. Microbiol. 6: 317-326. 

To assess the presence or relative quantity of protein translated from this mRNA, 
standard techniques, such as a Western blot, may be employed (see, for example, Ausubel 
et al. (1988) Current Protocols in Molecular Biology, Wiley: New York). In this process, 

30 total cellular proteins are extracted, separated by gel electrophoresis, transferred to a 
matrix such as nitrocellulose, and incubated with a probe, such as an antibody, which 
specifically binds to the desired protein. This probe is generally tagged with a 
chemiluminescent or colorimetric label which may be readily detected. The presence and 
quantity of label observed indicates the presence and quantity of the desired mutant 

3 5 protein present in the cell. 
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Example 7: Growth of Genetically Modified Cory ne bacterium glutamicum — Media 
and Culture Conditions 

Genetically modified Corynebacteria are cultured in synthetic or natural growth 
media. A number of different growth media for Corynebacteria are both well-known and 
5 readily available (Lieb et al (1989) Appl. Microbiol. Biotechnol, 32:205-210; von der 
Osten et al. (1998) Biotechnology Letters, 11:11-16; Patent DE 4,120,867; Liebl (1992) 
"The Genus Corynebacterium, in: The Procaryotes, Volume II, Balows, A. et al, eds. 
Springer-Verlag). These media consist of one or more carbon sources, nitrogen sources, 
inorganic salts, vitamins and trace elements. Preferred carbon sources are sugars, such as 

10 mono-, di-, or polysaccharides. For example, glucose, fructose, mannose, galactose, 

ribose, sorbose, ribulose, lactose, maltose, sucrose, raffmose, starch or cellulose serve as 
very good carbon sources. It is also possible to supply sugar to the media via complex 
compounds such as molasses or other by-products from sugar refinement. It can also be 
advantageous to supply mixtures of different carbon sources. Other possible carbon 

15 sources are alcohols and organic acids, such as methanol, ethanol, acetic acid or lactic 

acid. Nitrogen sources are usually organic or inorganic nitrogen compounds, or materials 
which contain these compounds. Exemplary nitrogen sources include ammonia gas or 
ammonia salts, such as NH 4 C1 or (NH 4 ) 2 S0 4 , NH 4 OH, nitrates, urea, amino acids or 
complex nitrogen sources like corn steep liquor, soy bean flour, soy bean protein, yeast 

20 extract, meat extract and others. 

Inorganic salt compounds which may be included in the media include the 
chloride-, phosphorous- or sulfate- salts of calcium, magnesium, sodium, cobalt, 
molybdenum, potassium, manganese, zinc, copper and iron. Chelating compounds can be 
added to the medium to keep the metal ions in solution. Particularly useful chelating 

25 compounds include dihydroxyphenols, like catechol or protocatechuate, or organic acids, 
such as citric acid. It is typical for the media to also contain other growth factors, such as 
vitamins or growth promoters, examples of which include biotin, riboflavin, thiamin, folic 
acid, nicotinic acid, pantothenate and pyridoxin. Growth factors and salts frequently 
originate from complex media components such as yeast extract, molasses, corn steep 

30 liquor and others. The exact composition of the media compounds depends strongly on 
the immediate experiment and is individually decided for each specific case. Information 
about media optimization is available in the textbook "Applied Microbiol. Physiology, A 
Practical Approach {eds. P.M. Rhodes, P.F. Stanbury, IRL Press (1997) pp. 53-73, ISBN 0 
19 963577 3). It is also possible to select growth media from commercial suppliers, like 

35 standard 1 (Merck) or BHI (grain heart infusion, DIFCO) or others. 

All medium components are sterilized, either by heat (20 minutes at 1.5 bar and 
121°C) or by sterile filtration. The components can either be sterilized together or, if 
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necessary, separately. All media components can be present at the beginning of growth, 
or they can optionally be added continuously or batchwise. 

Culture conditions are defined separately for each experiment. The temperature 
should be in a range between 1 5°C and 45°C. The temperature can be kept constant or can 
5 be altered during the experiment. The pH of the medium should be in the range of 5 to 
8.5, preferably around 7.0, and can be maintained by the addition of buffers to the media. 
An exemplary buffer for this purpose is a potassium phosphate buffer. Synthetic buffers 
such as MOPS, HEPES, ACES and others can alternatively or simultaneously be used. It 
is also possible to maintain a constant culture pH through the addition of NaOH or 

10 NH 4 OH during growth. If complex medium components such as yeast extract are utilized, 
the necessity for additional buffers may be reduced, due to the fact that many complex 
compounds have high buffer capacities. If a fermentor is utilized for culturing the micro- 
organisms, the pH can also be controlled using gaseous ammonia. 

The incubation time is usually in a range from several hours to several days. This 

1 5 time is selected in order to permit the maximal amount of product to accumulate in the 

broth. The disclosed growth experiments can be carried out in a variety of vessels, such as 
microtiter plates, glass tubes, glass flasks or glass or metal fermentors of different sizes. 
For screening a large number of clones, the microorganisms should be cultured in 
microtiter plates, glass tubes or shake flasks, either with or without baffles. Preferably 

20 1 00 ml shake flasks are used, filled with 1 0% (by volume) of the required growth 
medium. The flasks should be shaken on a rotary shaker (amplitude 25 mm) using a 
speed-range of 100 - 300 rpm. Evaporation losses can be diminished by the maintenance 
of a humid atmosphere; alternatively, a mathematical correction for evaporation losses 
should be performed. 

25 If genetically modified clones are tested, an unmodified control clone or a control 

clone containing the basic plasmid without any insert should also be tested. The medium 
is inoculated to an OD 600 of 0.5 - 1 .5 using cells grown on agar plates, such as CM plates 
(10 g/1 glucose, 2,5 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat 
extract, 22 g/1 NaCl, 2 g/1 urea, 10 g/1 polypeptone, 5 g/1 yeast extract, 5 g/1 meat extract, 

30 22 g/1 agar, pH 6.8 with 2M NaOH) that had been incubated at 30°C. Inoculation of the 
media is accomplished by either introduction of a saline suspension of C. glutamicum cells 
from CM plates or addition of a liquid preculture of this bacterium. 

Example 8 - In vitro Analysis of the Function of Mutant Proteins 

35 The determination of activities and kinetic parameters of enzymes is well 

established in the art. Experiments to determine the activity of any given altered 
enzyme must be tailored to the specific activity of the wild-type enzyme, which is well 
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within the ability of one of ordinary skill in the art. Overviews about enzymes in 
general, as well as specific details concerning structure, kinetics, principles, methods, 
applications and examples for the determination of many enzyme activities may be 
found, for example, in the following references: Dixon, M., and Webb, E.C., (1979) 
5 Enzymes. Longmans: London; Fersht, (1985) Enzyme Structure and Mechanism. 

Freeman: New York; Walsh, (1979) Enzymatic Reaction Mechanisms. Freeman: San 
Francisco; Price, N.C., Stevens, L. (1982) Fundamentals of Enzymology . Oxford Univ. 
Press: Oxford; Boyer, P.D., ed. (1983) The Enzymes, 3 rd ed. Academic Press: New 
York; Bisswanger, FL, (1994) Enzymkinetik, 2 nd ed. VCH: Weinheim (ISBN 
10 3527300325); Bergmeyer, H.U., Bergmeyer, J., GraBl, M., eds. (1983-1986) Methods of 
Enzymatic Analysis, 3 rd ed., vol. I-XII, Verlag Chemie: Weinheim; and Ullmann's 
Encyclopedia of Industrial Chemistry (1987) vol. A9, "Enzymes". VCH: Weinheim, p. 
352-363. 

The activity of proteins which bind to DNA can be measured by several well- 
1 5 established methods, such as DNA band-shift assays (also called gel retardation assays). 
The effect of such proteins on the expression of other molecules can be measured using 
reporter gene assays (such as that described in Kolmar, H. et al. (1995) EMBOJ. 14: 
3895-3904 and references cited therein). Reporter gene test systems are well known and 
established for applications in both pro- and eukaryotic cells, using enzymes such as 
20 beta-galactosidase, green fluorescent protein, and several others. 

The determination of activity of membrane-transport proteins can be performed 
according to techniques such as those described in Gennis, R.B. (1989) "Pores, 
Channels and Transporters", in Biomembranes, Molecular Structure and Function, 
Springer: Heidelberg, p. 85-137; 199-234; and 270-322. 

25 

Example 9: Analysis of Impact of Mutant Protein on the Production of the Desired 
Product 

The effect of the genetic modification in C. glutamicum on production of a 
desired compound (such as an amino acid) can be assessed by growing the modified 

30 microorganism under suitable conditions (such as those described above) and analyzing 
the medium and/or the cellular component for increased production of the desired 
product (i.e., an amino acid). Such analysis techniques are well known to one of 
ordinary skill in the art, and include spectroscopy, thin layer chromatography, staining 
methods of various kinds, enzymatic and microbiological methods, and analytical 

35 chromatography such as high performance liquid chromatography (see, for example, 

Ullman, Encyclopedia of Industrial Chemistry, vol. A2, p. 89-90 and p. 443-613, VCH: 
Weinheim (1985); Fallon, A. et al, (1987) "Applications of HPLC in Biochemistry" in: 
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Laboratory Techniques in Biochemistry and Molecular Biology, vol. 17; Rehm et al. 
(1993) Biotechnology, vol. 3, Chapter III: "Product recovery and purification", page 
469-714, VCH: Weinheim; Belter, P. A. et al. (1988) Bioseparations: downstream 
processing for biotechnology, John Wiley and Sons; Kennedy, J.F. and Cabral, J.M.S. 
5 (1992) Recovery processes for biological materials, John Wiley and Sons; Shaeiwitz, 
J. A. and Henry, J.D. (1988) Biochemical separations, in: Ulmann's Encyclopedia of 
Industrial Chemistry, vol. B3, Chapter 11, page 1-27, VCH: Weinheim; and Dechow, 
F.J. (1989) Separation and purification techniques in biotechnology, Noyes 
Publications.) 

10 In addition to the measurement of the final product of fermentation, it is also 

possible to analyze other components of the metabolic pathways utilized for the 
production of the desired compound, such as intermediates and side-products, to 
determine the overall efficiency of production of the compound. Analysis methods 
include measurements of nutrient levels in the medium {e.g., sugars, hydrocarbons, 

15 nitrogen sources, phosphate, and other ions), measurements of biomass composition and 
growth, analysis of the production of common metabolites of biosynthetic pathways, and 
measurement of gasses produced during fermentation. Standard methods for these 
measurements are outlined in Applied Microbial Physiology, A Practical Approach, 
P.M. Rhodes and P.F. Stanbury, eds., IRL Press, p. 103-129; 131-163; and 165-192 

20 (ISBN: 0199635773) and references cited therein. 

Example 10: Purification of the Desired Product from C. glutamicum Culture 

Recovery of the desired product from the C. glutamicum cells or supernatant of 
the above-described culture can be performed by various methods well known in the art. 

25 If the desired product is not secreted from the cells, the cells can be harvested from the 
culture by low-speed centrifugation, the cells can be lysed by standard techniques, such 
as mechanical force or sonication. The cellular debris is removed by centrifugation, and 
the supernatant fraction containing the soluble proteins is retained for further 
purification of the desired compound. If the product is secreted from the C. glutamicum 

30 cells, then the cells are removed from the culture by low-speed centrifugation, and the 
supernate fraction is retained for further purification. 

The supernatant fraction from either purification method is subjected to 
chromatography with a suitable resin, in which the desired molecule is either retained on 
a chromatography resin while many of the impurities in the sample are not, or where the 

35 impurities are retained by the resin while the sample is not. Such chromatography steps 
may be repeated as necessary, using the same or different chromatography resins. One 
of ordinary skill in the art would be well-versed in the selection of appropriate 
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chromatography resins and in their most efficacious application for a particular molecule 
to be purified. The purified product may be concentrated by filtration or ultrafiltration, 
and stored at a temperature at which the stability of the product is maximized. 
There are a wide array of purification methods known to the art and the 
5 preceding method of purification is not meant to be limiting. Such purification 
techniques are described, for example, in Bailey, J.E. & Ollis, D.F. Biochemical 
Engineering Fundamentals, McGraw-Hill: New York (1986). 

The identity and purity of the isolated compounds may be assessed by techniques 
standard in the art. These include high-performance liquid chromatography (HPLC), 

10 spectroscopic methods, staining methods, thin layer chromatography, NIRS, enzymatic 
assay, or microbiologically. Such analysis methods are reviewed in: Patek et al. (1994) 
Appl. Environ. Microbiol. 60: 133-140; Malakhova et al. (1996) Biotekhnologiya 11: 27- 
32; and Schmidt et al. (1998) Bioprocess Engineer. 19: 67-70. Ulmann's Encyclopedia 
of Industrial Chemistry, (1996) vol. A27, VCH: Weinheim, p. 89-90, p. 521-540, p. 540- 

15 547, p. 559-566, 575-581 and p. 581-587; Michal, G. (1999) Biochemical Pathways: An 
Atlas of Biochemistry and Molecular Biology, John Wiley and Sons; Fallon, A. et al. 
(1987) Applications of HPLC in Biochemistry in: Laboratory Techniques in 
Biochemistry and Molecular Biology, vol. 17. 

20 Example 11: Analysis of the Gene Sequences of the Invention 

The comparison of sequences and determination of percent homology between 
two sequences are art-known techniques, and can be accomplished using a mathematical 
algorithm, such as the algorithm of Karlin and Altschul (1990) Proc. Natl. Acad. Sci. 
USA 87:2264-68, modified as in Karlin and Altschul (1993) Proc. Natl. Acad. Sci. USA 

25 90:5873-77. Such an algorithm is incorporated into the NBLAST and XBLAST 
programs (version 2.0) of Altschul, et al. (1990) J. Mol. Biol. 215:403-10. BLAST 
nucleotide searches can be performed with the NBLAST program, score = 100, 
wordlength = 12 to obtain nucleotide sequences homologous to HA nucleic acid 
molecules of the invention. BLAST protein searches can be performed with the 

30 XBLAST program, score = 50, wordlength = 3 to obtain amino acid sequences 

homologous to HA protein molecules of the invention. To obtain gapped alignments for 
comparison purposes, Gapped BLAST can be utilized as described in Altschul et al. , 
(1997) Nucleic Acids Res. 25(17):3389-3402. When utilizing BLAST and Gapped 
BLAST programs, one of ordinary skill in the art will know how to optimize the 

3 5 parameters of the program (e.g., XBLAST and NBLAST) for the specific sequence 
being analyzed. 
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Another example of a mathematical algorithm utilized for the comparison of 
sequences is the algorithm of Meyers and Miller ((1988) Comput. Appl. Biosci. 4: 11- 
17). Such an algorithm is incorporated into the ALIGN program (version 2.0) which is 
part of the GCG sequence alignment software package. When utilizing the ALIGN 
5 program for comparing amino acid sequences, a PAM120 weight residue table, a gap 
length penalty of 12, and a gap penalty of 4 can be used. Additional algorithms for 
sequence analysis are known in the art, and include ADVANCE and ADAM, described 
in Torelli and Robotti (1994) Comput. Appl. Biosci. 10:3-5; and FAST A, described in 
Pearson and Lipman (1988) P.N.A.S. 85:2444-8. 

10 The percent homology between two amino acid sequences can also be 

accomplished using the GAP program in the GCG software package (available at 
http://www.gcg.com), using either a Blosum 62 matrix or a PAM250 matrix, and a gap 
weight of 12,10, 8, 6, or 4 and a length weight of 2, 3, or 4. The percent homology 
between two nucleic acid sequences can be accomplished using the GAP program in the 

1 5 GCG software package, using standard parameters, such as a gap weight of 50 and a 
length weight of 3. 

A comparative analysis of the gene sequences of the invention with those present 
in Genbank has been performed using techniques known in the art (see, e.g. , Bexevanis 
and Ouellette, eds. (1998) Bioinformatics: A Practical Guide to the Analysis of Genes 

20 and Proteins. John Wiley and Sons: New York). The gene sequences of the invention 
were compared to genes present in Genbank in a three-step process. In a first step, a 
BLASTN analysis {e.g., a local alignment analysis) was performed for each of the 
sequences of the invention against the nucleotide sequences present in Genbank, and the 
top 500 hits were retained for further analysis. A subsequent FASTA search {e.g., a 

25 combined local and global alignment analysis, in which limited regions of the sequences 
are aligned) was performed on these 500 hits. Each gene sequence of the invention was 
subsequently globally aligned to each of the top three FASTA hits, using the GAP 
program in the GCG software package (using standard parameters). In order to obtain 
correct results, the length of the sequences extracted from Genbank were adjusted to the 

30 length of the query sequences by methods well-known in the art. The results of this 

analysis are set forth in Table 4. The resulting data is identical to that which would have 
been obtained had a GAP (global) analysis alone been performed on each of the genes of 
the invention in comparison with each of the references in Genbank, but required 
significantly reduced computational time as compared to such a database-wide GAP 

35 (global) analysis. Sequences of the invention for which no alignments above the cutoff 
values were obtained are indicated on Table 4 by the absence of alignment information. 
It will further be understood by one of ordinary skill in the art that the GAP alignment 
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homology percentages set forth in Table 4 under the heading "% homology (GAP)" are 
listed in the European numerical format, wherein a ',' represents a decimal point. For 
example, a value of "40,345" in this column represents "40.345%". 

5 Example 12: Construction and Operation of DNA Microarrays 

The sequences of the invention may additionally be used in the construction and 
application of DNA microarrays (the design, methodology, and uses of DNA arrays are 
well known in the art, and are described, for example, in Schena, M. et al. (1995) 
Science 270: 467-470; Wodicka, L. et al. (1997) Nature Biotechnology 15: 1359-1367; 

10 DeSaizieu, A. et al. (1998) Nature Biotechnology 16: 45-48; and DeRisi, J.L. et al. 
(1997) Science 278: 680-686). 

DNA microarrays are solid or flexible supports consisting of nitrocellulose, 
nylon, glass, silicone, or other materials. Nucleic acid molecules may be attached to the 
surface in an ordered manner. After appropriate labeling, other nucleic acids or nucleic 

15 acid mixtures can be hybridized to the immobilized nucleic acid molecules, and the label 
may be used to monitor and measure the individual signal intensities of the hybridized 
molecules at defined regions. This methodology allows the simultaneous quantification 
of the relative or absolute amount of all or selected nucleic acids in the applied nucleic 
acid sample or mixture. DNA microarrays, therefore, permit an analysis of the 

20 expression of multiple (as many as 6800 or more) nucleic acids in parallel (see, e.g., 
Schena, M. (1996) BioEssays 18(5): 427-431). 

The sequences of the invention may be used to design oligonucleotide primers 
which are able to amplify defined regions of one or more C. glutamicum genes by a 
nucleic acid amplification reaction such as the polymerase chain reaction. The choice 

25 and design of the 5' or 3' oligonucleotide primers or of appropriate linkers allows the 
covalent attachment of the resulting PCR products to the surface of a support medium 
described above (and also described, for example, Schena, M. et al. (1995) Science 270: 
467-470). 

Nucleic acid microarrays may also be constructed by in situ oligonucleotide 
30 synthesis as described by Wodicka, L. et al. (1997) Nature Biotechnology 15: 1359- 
1367. By photolithographic methods, precisely defined regions of the matrix are 
exposed to light. Protective groups which are photolabile are thereby activated and 
undergo nucleotide addition, whereas regions that are masked from light do not undergo 
any modification. Subsequent cycles of protection and light activation permit the 
35 synthesis of different oligonucleotides at defined positions. Small, defined regions of 
the genes of the invention may be synthesized on microarrays by solid phase 
oligonucleotide synthesis. 
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The nucleic acid molecules of the invention present in a sample or mixture of 
nucleotides may be hybridized to the microarrays. These nucleic acid molecules can be 
labeled according to standard methods. In brief, nucleic acid molecules (e.g., mRNA 
molecules or DNA molecules) are labeled by the incorporation of isotopically or 
5 fluorescently labeled nucleotides, e.g. , during reverse transcription or DNA synthesis. 
Hybridization of labeled nucleic acids to microarrays is described (e.g., in Schena, M. et 
al. (1995) supra; Wodicka, L. et al. (1997), supra; and DeSaizieu A. et al. (1998), 
supra). The detection and quantification of the hybridized molecule are tailored to the 
specific incorporated label. Radioactive labels can be detected, for example, as 

10 described in Schena, M. et al. (1995) supra) and fluorescent labels may be detected, for 
example, by the method of Shalon et al. (1996) Genome Research 6: 639-645). 

The application of the sequences of the invention to DNA microarray 
technology, as described above, permits comparative analyses of different strains of C. 
glutamicum or other Corynebacteria. For example, studies of inter-strain variations 

1 5 based on individual transcript profiles and the identification of genes that are important 
for specific and/or desired strain properties such as pathogenicity, productivity and 
stress tolerance are facilitated by nucleic acid array methodologies. Also, comparisons 
of the profile of expression of genes of the invention during the course of a fermentation 
reaction are possible using nucleic acid array technology. 

20 

Example 13: Analysis of the Dynamics of Cellular Protein Populations 
(Proteomics) 

The genes, compositions, and methods of the invention may be applied to study 
the interactions and dynamics of populations of proteins, termed 'proteomics'. Protein 

25 populations of interest include, but are not limited to, the total protein population of C. 
glutamicum (e.g. , in comparison with the protein populations of other organisms), those 
proteins which are active under specific environmental or metabolic conditions (e.g., 
during fermentation, at high or low temperature, or at high or low pH), or those proteins 
which are active during specific phases of growth and development. 

30 Protein populations can be analyzed by various well-known techniques, such as 

gel electrophoresis. Cellular proteins may be obtained, for example, by lysis or 
extraction, and may be separated from one another using a variety of electrophoretic 
techniques. Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) 
separates proteins largely on the basis of their molecular weight. Isoelectric focusing 

35 polyacrylamide gel electrophoresis (IEF-PAGE) separates proteins by their isoelectric 
point (which reflects not only the amino acid sequence but also posttranslational 
modifications of the protein). Another, more preferred method of protein analysis is the 
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consecutive combination of both IEF-PAGE and SDS-PAGE, known as 2-D-gel 
electrophoresis (described, for example, in Hermann et al. (1998) Electrophoresis 19: 
3217-3221; Fountoulakis et al. (1998) Electrophoresis 19: 1 193-1202; Langen et al. 
(1997) Electrophoresis 18: 1 184-1 192; Antelmann et al. (1997) Electrophoresis 18: 
5 1 45 1 - 1 463). Other separation techniques may also be utilized for protein separation, 
such as capillary gel electrophoresis; such techniques are well known in the art. 

Proteins separated by these methodologies can be visualized by standard 
techniques, such as by staining or labeling. Suitable stains are known in the art, and 
include Coomassie Brilliant Blue, silver stain, or fluorescent dyes such as Sypro Ruby 

10 (Molecular Probes). The inclusion of radioactively labeled amino acids or other protein 
precursors {e.g., 35 S-methionine, 3:> S-cysteine, 14 C-labelled amino acids, l3 N-amino 
acids, 15 N03 or l5 NH4 + or 13 C-labelled amino acids) in the medium of C. glutamicum 
permits the labeling of proteins from these cells prior to their separation. Similarly, 
fluorescent labels may be employed. These labeled proteins can be extracted, isolated 

1 5 and separated according to the previously described techniques. 

Proteins visualized by these techniques can be further analyzed by measuring the 
amount of dye or label used. The amount of a given protein can be determined 
quantitatively using, for example, optical methods and can be compared to the amount 
of other proteins in the same gel or in other gels. Comparisons of proteins on gels can 

20 be made, for example, by optical comparison, by spectroscopy, by image scanning and 
analysis of gels, or through the use of photographic films and screens. Such techniques 
are well-known in the art. 

To determine the identity of any given protein, direct sequencing or other 
standard techniques may be employed. For example, N- and/or C-terminal amino acid 

25 sequencing (such as Edman degradation) may be used, as may mass spectrometry (in 
particular MALDI or ESI techniques (see, e.g., Langen et al. (1997) Electrophoresis 18: 
1 184-1 192)). The protein sequences provided herein can be used for the identification 
of C. glutamicum proteins by these techniques. 

The information obtained by these methods can be used to compare patterns of 

30 protein presence, activity, or modification between different samples from various 
biological conditions {e.g., different organisms, time points of fermentation, media 
conditions, or different biotopes, among others). Data obtained from such experiments 
alone, or in combination with other techniques, can be used for various applications, 
such as to compare the behavior of various organisms in a given {e.g., metabolic) 

35 situation, to increase the productivity of strains which produce fine chemicals or to 
increase the efficiency of the production of fine chemicals. 
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Equivalents 

Those of ordinary skill in the art will recognize, or will be able to ascertain using 
no more than routine experimentation, many equivalents to the specific embodiments of 
the invention described herein. Such equivalents are intended to be encompassed by the 
following claims. 
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What is claimed: 

1 . An isolated nucleic acid molecule from Corynebacterium glutamicum encoding an 
5 HA protein, or a portion thereof, provided that the nucleic acid molecule does not 

consist of any of the F-designated genes set forth in Table 1 . 

2. The isolated nucleic acid molecule of claim 1 , wherein said nucleic acid molecule 
encodes an HA protein involved in the production of a fine chemical. 

10 

3. An isolated Corynebacterium glutamicum nucleic acid molecule selected from the 
group consisting of those sequences set forth in Appendix A, or a portion thereof, 
provided that the nucleic acid molecule does not consist of any of the F-designated 
genes set forth in Table 1 . 

15 

4. An isolated nucleic acid molecule which encodes a polypeptide sequence selected 
from the group consisting of those sequences set forth in Appendix B, provided that 
the nucleic acid molecule does not consist of any of the F-designated genes set forth 
in Table 1 . 

20 

5. An isolated nucleic acid molecule which encodes a naturally occurring allelic variant 
of a polypeptide selected from the group of amino acid sequences consisting of those 
sequences set forth in Appendix B, provided that the nucleic acid molecule does not 
consist of any of the F-designated genes set forth in Table 1. 

25 

6. An isolated nucleic acid molecule comprising a nucleotide sequence which is at least 
50% homologous to a nucleotide sequence selected from the group consisting of 
those sequences set forth in Appendix A, or a portion thereof, provided that the 
nucleic acid molecule does not consist of any of the F-designated genes set forth in 

30 Table 1. 

7. An isolated nucleic acid molecule comprising a fragment of at least 1 5 nucleotides 
of a nucleic acid comprising a nucleotide sequence selected from the group 
consisting of those sequences set forth in Appendix A, provided that the nucleic acid 

35 molecule does not consist of any of the F-designated genes set forth in Table 1. 
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8. An isolated nucleic acid molecule which hybridizes to the nucleic acid molecule of 
any one of claims 1-7 under stringent conditions. 

9. An isolated nucleic acid molecule comprising the nucleic acid molecule of claim 1 

5 or a portion thereof and a nucleotide sequence encoding a heterologous polypeptide. 

10. A vector comprising the nucleic acid molecule of claim 1 . 

11. The vector of claim 10, which is an expression vector. 

10 

12. A host cell transfected with the expression vector of claim 1 1 . 

13. The host cell of claim 12, wherein said cell is a microorganism. 

15 14. The host cell of claim 13, wherein said cell belongs to the genus Corynebacterium 
or Brevibacterium. 

15. The host cell of claim 12, wherein the expression of said nucleic acid molecule 
results in the modulation in production of a fine chemical from said cell. 

20 

16. The host cell of claim 15, wherein said fine chemical is selected from the group 
consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 
and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 

25 polyketides, and enzymes. 

17. A method of producing a polypeptide comprising culturing the host cell of claim 12 
in an appropriate culture medium to, thereby, produce the polypeptide. 

30 1 8. An isolated HA polypeptide from Corynebacterium glutamicum, or a portion 
thereof. 



35 



19. The polypeptide of claim 18, wherein said polypeptide is involved in the production 
of a fine chemical production. 
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20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of those sequences set forth in Appendix B, provided that the amino acid 
sequence is not encoded by any of the F-designated genes set forth in Table 1 . 

5 2 1 . An isolated polypeptide comprising a naturally occurring allelic variant of a 

polypeptide comprising an amino acid sequence selected from the group consisting 
of those sequences set forth in Appendix B, or a portion thereof, provided that the 
amino acid sequence is not encoded by any of the F-designated genes set forth in 
Table 1. 

10 

22. The isolated polypeptide of claim 1 8, further comprising heterologous amino acid 
sequences. 

23. An isolated polypeptide which is encoded by a nucleic acid molecule comprising a 
15 nucleotide sequence which is at least 50% homologous to a nucleic acid selected 

from the group consisting of those sequences set forth in Appendix A, provided that 
the nucleic acid molecule does not consist of any of the F-designated nucleic acid 
molecules set forth in Table 1 . 

20 24. An isolated polypeptide comprising an amino acid sequence which is at least 50% 
homologous to an amino acid sequence selected from the group consisting of those 
sequences set forth in Appendix B, provided that the amino acid sequence is not 
encoded by any of the F-designated genes set forth in Table 1 . 

25 25. A method for producing a fine chemical, comprising culturing a cell containing a 
vector of claim 12 such that the fine chemical is produced. 

26. The method of claim 25, wherein said method further comprises the step of 
recovering the fine chemical from said culture. 

30 

27. The method of claim 25, wherein said method further comprises the step of 
transfecting said cell with the vector of claim 1 1 to result in a cell containing said 
vector. 



35 28. 



The method of claim 25, wherein said cell belongs to the genus Corynebacterium or 
Brevibacterium. 
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29. The method of claim 25, wherein said cell is selected from the group consisting of: 
Corymb acterium glutamicum, Corynebacterium herculis, Corynebacterium lilium, 
Coryne bacterium acetoacidophilum, Corynebacterium acetoglutamicum, 
Corynebacterium acetophilum, Corynebacterium ammoniagenes, Corynebacterium 

5 fujiokense, Corynebacterium nitrilophilus, Brevibacterium ammoniagenes, 

Brevibacterium butanicum, Brevibacterium divaricatum, Brevibacterium flavum, 
Brevibacterium healii, Brevibacterium ketoglutamicum, Brevibacterium 
ketosoreductum, Brevibacterium lactofermentum, Brevibacterium linens, 
Brevibacterium paraffinolyticum, and those strains set forth in Table 3. 

10 

30. The method of claim 25, wherein expression of the nucleic acid molecule from said 
vector results in modulation of production of said fine chemical. 

3 1 . The method of claim 25, wherein said fine chemical is selected from the group 

1 5 consisting of: organic acids, proteinogenic and nonproteinogenic amino acids, purine 

and pyrimidine bases, nucleosides, nucleotides, lipids, saturated and unsaturated 
fatty acids, diols, carbohydrates, aromatic compounds, vitamins, cofactors, 
polyketides, and enzymes. 

20 32. The method of claim 25, wherein said fine chemical is an amino acid. 

33. The method of claim 32, wherein said amino acid is drawn from the group consisting 
of: lysine, glutamate, glutamine, alanine, aspartate, glycine, serine, threonine, 
methionine, cysteine, valine, leucine, isoleucine, arginine, proline, histidine, 

25 tyrosine, phenylalanine, and tryptophan. 

34. A method for producing a fine chemical, comprising culturing a cell whose genomic 
DNA has been altered by the inclusion of a nucleic acid molecule of any one of 
claims 1-9. 

30 

35. A method for diagnosing the presence or activity of Corynebacterium 
diphtheriae in a subject, comprising detecting the presence of one or more of the 
sequences set forth in Appendix A or Appendix B in the subject, provided that the 
sequences are not or are not encoded by any of the F-designated sequences set forth in 
35 Table 1 , thereby diagnosing the presence or activity of Corynebacterium diphtheriae in 
the subject. 



ATTORNEY DOCKET NO.: BGI-132CP 



-74- 

36. A host cell comprising a nucleic acid molecule selected from the group 
consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 
acid molecule is disrupted. 

5 37. A host cell comprising a nucleic acid molecule selected from the group 

consisting of the nucleic acid molecules set forth in Appendix A, wherein the nucleic 
acid molecule comprises one or more nucleic acid modifications from the sequence set 
forth in Appendix A. 

10 38. A host cell comprising a nucleic acid molecule selected from the group 

consisting of the nucleic acid molecules set forth in Appendix A, wherein the regulatory 
region of the nucleic acid molecule is modified relative to the wild-type regulatory 
region of the molecule. 



15 
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CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 
INVOLVED IN HOMEOSTASIS AND ADAPTATION 

Abstract of the Disclosure 

5 

Isolated nucleic acid molecules, designated HA nucleic acid molecules, which 
encode novel HA proteins from Corynebacterium glutamicum are described. The 
invention also provides antisense nucleic acid molecules, recombinant expression 
vectors containing HA nucleic acid molecules, and host cells into which the expression 
1 0 vectors have been introduced. The invention still further provides isolated HA proteins, 
mutated HA proteins, fusion proteins, antigenic peptides and methods for the 
improvement of production of a desired compound from C. glutamicum based on 
genetic engineering of HA genes in this organism. 
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As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an 
original, first and joint inventor (if plural names are listed below) of the subject matter which 
is claimed and for which a patent is sought on the invention entitled: 

Corynebacterium Glutamicum Genes Encoding Proteins 
Involved in Homeostasis and Adaptation 



X is attached hereto, 
was filed on 



Application Serial No. 



and was amended on 

(if applicable) 

I do not know and do not believe that the subject matter of this application was known or 
used by others in the United States or patented or described in a printed publication in any 
country before my invention thereof, or patented or described in a printed publication in any 
country or in public use or on sale in the United States more than one year prior to the date of 
this application, or first patented or caused to be patented or made the subject of an inventor's 
certificate by me or my legal representatives or assigns in a country foreign to the United 
States prior to the date of this application on an application filed more than twelve months 
(six months if this application is for a design) before the filing of this application; and I 
acknowledge my duty to disclose information of which I am aware which is material to the 
examination of this application, that no application for patent or inventor's certificate on the 
subject matter of this application has been filed by me or my representatives or assigns in any 
country foreign to the United States, except those identified below, and that I have reviewed 
and understand the contents of the specification, including the claims as amended by any 
amendment referred to herein. 



I acknowledge the duty to disclose to the Office all information known to me to be material 
to patentability as defined in Title 37, Code of Federal Regulations, §1.56. 
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CLAIM FOR BENEFIT OF U.S. PROVISIONAL APPLICATION(S) 

I hereby claim the benefit under 35 U.S.C. §1 19(e) of any United States provisional 
application(s) listed below. 
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(Application Serial No.) 


(Filing Date) 
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(Filing Date) 
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(Filing Date) 



-BGI-132CP 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 



I hereby claim the benefit under Title 35, United States Code, §120 of any earlier United States 
application(s) or PCT international application(s) designating the United States listed below 
and, insofar as the subject matter of each of the claims of this application is not disclosed in the 
earlier application(s) in the manner provided by the first paragraph of Title 35, United States 
Code, §1 12, 1 acknowledge the duty to disclose to the Office all information known to me to 
be material to patentability as defined in Title 37, Code of Federal Regulations, §1.56 which 
became available between the filing date(s) of the earlier application(s) and the national or 
PCT international filing date of this application. As to subject matter of this application which 
is common to my earlier application(s), if any, described below, I do not know and do not 
believe that the same was known or used by others in the United States or patented or 
described in a printed publication in any country before my invention thereof, or patented or 
described in a printed publication in any country or in public use or on sale in the United States 
more than one year prior to the date(s) of said earlier application(s), or first patented or caused 
to be patented or made the subject of an inventor's certificate by me or my legal representatives 
or assigns in a country foreign to the United States prior to the date(s) of said earlier 
application(s) on an application filed more than twelve months (six months if this application 
is for a design) before the filing of said earlier application(s); and I acknowledge that no 
application for patent or inventor's certificate on said subject matter has been filed by me or 
my representatives or assigns in any country foreign to the United States except those 
identified herein. 
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address is: 



Direct Telephone Calls to: (name and telephone number) 
Giulio A. DeConti, Jr., Esq., (617) 227-7400 



Wherefore I petition that letters patent be granted to me for the invention or discovery described and 
claimed in the attached specification and claims, and hereby subscribe my name to said specification 
and claims and to the foregoing declaration, power of attorney, and this petition. 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of the application or any patent issued 
thereon. 
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SEQUENCE LISTING 

<110> Pompejus, Markus 

Kroger, Burkhard 

Schroder, Hartwig 

Zelder, Oskar 

Haberhauer, Gregor 
<120> CORYNEBACTERIUM GLUTAMICUM GENES ENCODING PROTEINS 

INVOLVED IN HOMEOSTASIS AND ADAPTATION 
<130> BGI-132CP 
<140> 
<141> 
<160> 478 

<210> 1 
<211> 1581 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1558) 
<223> RXA02702 

<400> 1 

gcaggtaacg cctccacggt gattgcagac atgattgctg caactatcaa tagccaacac 60 

aactaaaacg accagctcaa cgcaaaggaa tagtttaaag gtg acc act cca cac 115 

Val Thr Thr Pro His 

1 5 

ttg gat tct gca caa gat att gat ctg tec cgc gtc cac etc ate ggt 163 

Leu Asp Ser Ala Gin Asp lie Asp Leu Ser Arg Val His Leu lie Gly 

10 15 20 

att ggc gga gec gga atg tct ggc gtt gec cga ate ctg ctt gec cgc 211 
lie Gly Gly Ala Gly Met Ser Gly Val Ala Arg lie Leu Leu Ala Arg 
25 30 35 

ggt aag aca gtc act ggt tec gat gec aaa gat tec cgc acc ttg ctt 259 
Gly Lys Thr Val Thr Gly Ser Asp Ala Lys Asp Ser Arg Thr Leu Leu 
40 45 50 

cca etc cgc gec gtg gga gee acc arc gca gtg gga cac get gcg gaa 307 
Pro Leu Arg Ala Val Gly Ala Thr He Ala Val Gly His Ala Ala Glu 
55 60 65 

aac ctt gag ctt tec ggc gaa ctt ccc acc gtc gtg gtg acc tct ttt 355 
Asn Leu Glu Leu Ser Gly Glu Leu Pro Thr Val Val Val Thr Ser Phe 
70 75 80 85 

gee gec att ccg caa gac aac ccg gaa ctt gtt cgt gca cgt gaa gaa 403 
Ala Ala He Pro Gin Asp Asn Pro Glu Leu Val Arg Ala Arg Glu Glu 
90 95 100 

ggc att ccg gtt att cgt cgc tec gat ctg ttg ggc gaa ttg ctg gaa 451 
Gly He Pro Val He Arg Arg Ser Asp Leu Lea Gly Glu Leu Leu Glu 

105 110 115 

ggc tec acc cag gtc ttg ate gcg ggt acc cac ggt aag acc tec acc 499 
Gly Ser Thr Gin Val Leu He Ala Gly Thr His Gly Lys Thr Ser Thr 
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acc tct atg tct gtg gta get atg cag gca gcg ggc atg gat cca age 547 

Thr Ser Met Ser Val Val Ala Met Gin Ala Ala Gly Met Asp Pro Ser 
135 140 145 

ttt get ate ggc gga cag etc aac aag get ggc acc aat gcg cac cat 595 

Phe Ala He Gly Gly Gin Leu Asn Lys Ala Gly Thr Asn Ala His His 

150 155 160 165 

gga act ggt gag gtc ttt ate get gaa gca gat gaa tct gac gca teg 643 

Gly Thr Gly Glu Val Phe He Ala Glu Ala Asp Glu Ser Asp Ala Ser 

170 175 180 

ctg ctg cgc tac aag cca aat gtt gca gtg gtc acc aat gtg gaa cca 691 

Leu Leu Arg Tyr Lys Pro Asn Val Ala Val Val Thr Asn Val Glu Pro 
185 190 195 

gac cac ctg gac ttc ttt aaa acc cct gaa gee tac ttc caa gtg ttc 739 

Asp His Leu Asp Phe Phe Lys Thr Pro Glu Ala Tyr Phe Gin Val Phe 
200 205 210 

gac gat ttc gca gga cgc ate acc ccg aac ggc aag ctg gtt gtg tgc 787 

Asp Asp Phe Ala Gly Arg He Thr Pro Asn Gly Lys Leu Val Val Cys 
215 220 225 

ctg aac gat cct cac gca gcg gag ctg ggg gag agg tct gtc cgc aag 835 

Leu Asn Asp Pro His Ala Ala Glu Leu Gly Glu Arg Ser Val Arg Lys 

230 235 240 245 

ggt ate aag act gtt ggt tac ggt acc get gac gec gta cag gca cac 883 

Gly He Lys Thr Val Gly Tyr Gly Thr Ala Asp Ala Val Gin Ala His 

250 255 260 

cct gag gtt cca gcg atg get acc ate gtg gat tec caa gtt gtc gca 931 

Pro Glu Val Pro Ala Met Ala Thr He Val Asp Ser Gin Val Val Ala 
265 270 275 

gaa ggc acc cgc gec acc ate aac ate gat gga cag gaa gta tct gtg 979 

Glu Gly Thr Arg Ala Thr lie Asn lie Asp Gly Gin Glu Val Ser Val 
280 285 290 

att ctt caa ate cct ggt gat cac atg gta etc aac ggt gca gec gee 1027 

He Leu Gin lie Pro Gly Asp His Met Val Leu Asn Gly Ala Ala Ala 
295 300 305 

ctg ctg gee gga tac ctg gtg ggt ggg gac gtc gac aag ctt gtt gaa 1075 

Leu Leu Ala Gly Tyr Leu Val Gly Gly Asp Val Asp Lys Leu Val Glu 

310 315 320 325 

ggc ttg teg gat ttc tec ggc gtg cga cgc cgc ttt gag ttc cac ggt 1123 

Gly Leu Ser Asp Phe Ser Gly Val Arg Arg Arg Phe Glu Phe His Gly 

330 " 335 340 

get ate gag ggc ggc aaa ttt aat ggc get get att tat gat gat tac 1171 

Ala He Glu Gly Gly Lys Phe Asn Gly Ala Ala He Tyr Asp Asp Tyr 
345 350 355 

gca cac cac cca acg gaa gta act gca gtg etc age get gcg cgc acc 1219 

Ala His His Pro Thr Glu Val Thr Ala Val Leu Ser Ala Ala Arg Thr 
360 365 370 
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egg gtg aag gec get gga aag ggc cgt gtc ate gtc gcg ttc caa cca 1267 

Arg Val Lys Ala Ala Gly Lys Gly Arg Val He Val Ala Phe Gin Pro 

375 380 385 

cat tta tac tea cgc ace ata gaa ttc caa aag gag ttc gcg ggg gca 1315 

His Leu Tyr Ser Arg Thr He Glu Phe Gin Lys Glu Phe Ala Gly Ala 

390 395 400 405 

ctg tea ctg gca gac get gee gtg gtg ctt gag att tac gga gcg cgc 1363 

Leu Ser Leu Ala Asp Ala Ala Val Val Leu Glu He Tyr Gly Ala Arg 

410 415 420 

gaa caa ccg gtg gat ggc gtg tec teg gaa ate ate acc gat gcg atg 1411 

Glu Gin Pro Val Asp Gly Val Ser Ser Glu He He Thr Asp Ala Met 

425 430 435 

acc att cca gtg gtg tac gaa cct aat ttc tct gca gtc cca gaa cgc 1459 

Thr He Pro Val Val Tyr Glu Pro Asn Phe Ser Ala Val Pro Glu Arg 

440 445 450 

att gca gaa ate gca gga cct aat gac ate gtg etc acc atg ggt gca 1507 

He Ala Glu He Ala Gly Pro Asn Asp He Val Leu Thr Met Gly Ala 

455 460 465 

ggt tec gtg acc atg ctt get cca gaa ate ctg gat cag ctg caa aac 1555 

Gly Ser Val Thr Met Leu Ala Pro Glu He Leu Asp Gin Leu Gin Asn 

470 475 480 485 

aat taggaegtaa gtgaacaagg cag 1581 
Asn 



<210> 2 
<211> 486 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Val Thr Thr Pro His Leu Asp Ser Ala Gin Asp He Asp Leu Ser Arg 
15 10 15 

Val His Leu He Gly He Gly Gly Ala Gly Met Ser Gly Val Ala Arg 
20 25 30 

He Leu Leu Ala Arg Gly Lys Thr Val Thr Gly Ser Asp Ala Lys Asp 
35 40 45 

Ser Arg Thr Leu Leu Pro Leu Arg Ala Val Gly Ala Thr He Ala Val 
50 55 60 

Gly His Ala Ala Glu Asn Leu Glu Leu Ser Gly Glu Leu Pro Thr Val 



Val Val Thr Ser Phe Ala Ala He Pro Gin Asp Asn Pro Glu Leu Val 
85 90 95 

Arg Ala Arg Glu Glu Gly He Pro Val He Arg Arg Ser Asp Leu Leu 
100 105 110 
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Gly Glu Leu Leu Glu Gly Ser Thr Gin Val Leu He Ala Gly Thr His 
115 120 125 

Gly Lys Thr Ser Thr Thr Ser Met Ser Val Val Ala Met Gin Ala Ala 
130 135 140 

Gly Met Asp Pro Ser Phe Ala He Gly Gly Gin Leu Asn Lys Ala Gly 
145 150 155 160 

Thr Asn Ala His His Gly Thr Gly Glu Val Phe He Ala Glu Ala Asp 
165 170 175 

Glu Ser Asp Ala Ser Leu Leu Arg Tyr Lys Pro Asn Val Ala Val Val 
180 185 190 

Thr Asn Val Glu Pro Asp His Leu Asp Phe Phe Lys Thr Pro Glu Ala 
195 200 205 

Tyr Phe Gin Val Phe Asp Asp Phe Ala Gly Arg He Thr Pro Asn Gly 
210 215 220 

Lys Leu Val Val Cys Leu Asn Asp Pro His Ala Ala Glu Leu Gly Glu 
225 230 235 240 

Arg Ser Val Arg Lys Gly He Lys Thr Val Gly Tyr Gly Thr Ala Asp 
245 250 255 

Ala Val Gin Ala His Pro Glu Val Pro Ala Met Ala Thr He Val Asp 
260 265 270 

Ser Gin Val Val Ala Glu Gly Thr Arg Ala Thr He Asn He Asp Gly 
275 280 285 

Gin Glu Val Ser Val He Leu Gin He Pro Gly Asp His Met Val Leu 
290 295 300 

Asn Gly Ala Ala Ala Leu Leu Ala Gly Tyr Leu Val Gly Gly Asp Val 
305 310 315 320 

Asp Lys Leu Val Glu Gly Leu Ser Asp Phe Ser Gly Val Arg Arg Arg 
325 330 335 

Phe Glu Phe His Gly Ala He Glu Gly Gly Lys Phe Asn Gly Ala Ala 
340 345 350 

He Tyr Asp Asp Tyr Ala His His Pro Thr Glu Val Thr Ala Val Leu 
355 360 365 

Ser Ala Ala Arg Thr Arg Val Lys Ala Ala Gly Lys Gly Arg Val He 
370 375 380 

Val Ala Phe Gin Pro His Leu Tyr Ser Arg Thr lie Glu Phe Gin Lys 
385 390 395 400 

Glu Phe Ala Gly Ala Leu Ser Leu Ala Asp Ala Ala Val Val Leu Glu 
405 410 415 

He Tyr Gly Ala Arg Glu Gin Pro Val Asp Gly Val Ser Ser Glu He 
420 425 430 



ile Thr Asp Ala Met Thr He Pro Val Val Tyr Glu Pro Asn Phe Ser 
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435 440 445 

Ala Val Pro Glu Arg lie Ala Glu lie Ala Gly Pro Asn Asp lie Val 
450 455 460 

Leu Thr Met Gly Ala Gly Ser Val Thr Met Leu Ala Pro Glu lie Leu 
465 470 475 480 

Asp Gin Leu Gin Asn Asn 
485 



<210> 3 

<211> 1539 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1516) 
<223> RXA02705 

<400> 3 

cgtgaccatc cgtttctggc tgatcgcgat catggctgtg ttggcgggtg tcggtgtgtt 60 

ttacagcgac tggctccact tagcggaggt ataaataatt atg ggt tct ctg tec 115 

Met Gly Ser Leu Ser 

1 5 

cat tta cct cag gcg ctg cag ggc cgt att ctt gtg gec ggc get ggt 163 

His Leu Pro Gin Ala Leu Gin Gly Arg He Leu Val Ala Gly Ala Gly 
10 15 20 

gtt tec ggc ctg tec att gca aag atg etc agt gag ttg cat tgc gat 211 
Val Ser Gly Leu Ser He Ala Lys Met Leu Ser Glu Leu His Cys Asp 
25 30 35 

gtt gtg gtc gec gac gat aac gaa act gca cgt cac atg etc att gaa 259 
Val Val Val Ala Asp Asp Asn Glu Thr Ala Arg His Met Leu He Glu 
40 45 50 

gta gta gac gtt gca gat ate age acc gcg cag get cag gaa cag ctg 307 
Val Val Asp Val Ala Asp He Ser Thr Ala Gin Ala Gin Glu Gin Leu 
55 60 65 

gat tct ttc tec att gtg gtc acc tec ccg ggc tgg cgc cca aca age 355 
Asp Ser Phe Ser He Val Val Thr Ser Pro Gly Trp Arg Pro Thr Ser 
70 75 80 85 

act ttg ctt gtc gac gec cac cgc cag ggc ctt gag gtt ate ggt gac 403 
Thr Leu Leu Val Asp Ala His Arg Gin Gly Leu Glu Val He Gly Asp 
90 95 100 

gtc gag ctt get tgg cgc ctg gac cag gca ggt gtt ttc ggc gag cca 451 
Val Glu Leu Ala Trp Arg Leu Asp Gin Ala Gly Val Phe Gly Glu Pro 
105 110 115 



cat acg tgg etc gca gtc acc ggc acc aac ggt aaa acc acc acc aca 
His Thr Trp Leu Ala Val Thr Gly Thr Asn Gly Lys Thr Thr Thr Thr 
120 125 130 



499 
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tca atg etc gec gcg atg atg aat gag ggc ggt ttt act gec aag gca 547 

Ser Met Leu Ala Ala Met Met Asn Glu Gly Gly Phe Thr Ala Lys Ala 

135 140 145 

gtg ggc aat ate ggc ate ccg gtg tct gag get ttg gta gcg aaa aac 595 

Val Gly Asn He Gly He Pro Val Ser Glu Ala Leu Val Ala Lys Asn 

150 155 160 165 

cgc att gat gtg tta gtt gca gag ctg tct agt ttc caa ttg cac tgg 643 

Arg He Asp Val Leu Val Ala Glu Leu Ser Ser Phe Gin Leu His Trp 
170 175 180 

tct cca acc ttc ace cct gat get ggc gtg gtg etc aac ttg get gag 691 

Ser Pro Thr Phe Thr Pro Asp Ala Gly Val Val Leu Asn Leu Ala Glu 
185 190 195 

gat cac ate gat tgg cac ggt tec atg cgt gat tat gcg ttg gec aag 739 

Asp His He Asp Trp His Gly Ser Met Arg Asp Tyr Ala Leu Ala Lys 
200 205 210 

atg gaa gtg etc aag ggc aag gtc gec ate att ggg gca gac gat cct 787 

Met Glu Val Leu Lys Gly Lys Val Ala He He Gly Ala Asp Asp Pro 

215 220 225 

tat ttg gtg cag ctg act tct gaa gca gac ttg agt ggt etc att gga 835 

Tyr Leu Val Gin Leu Thr Ser Glu Ala Asp Leu Ser Gly Leu He Gly 

230 235 240 245 

ttt acc gtc aat gag cct gca acc ggc cag ttg ggt gtg aaa gcg ggg 883 

Phe Thr Val Asn Glu Pro Ala Thr Gly Gin Leu Gly Val Lys Ala Gly 
250 255 260 

gag etc gtc gat aat gee tac ggc aat aat gtg gtg ctt gca tec get 931 

Glu Leu Val Asp Asn Ala Tyr Gly Asn Asn Val Val Leu Ala Ser Ala 
265 270 275 

gac ggc att aat ccc gee ggc cct gec ggt gtt ttg gac get ttg get 97 9 

Asp Gly He Asn Pro Ala Gly Pro Ala Gly Val Leu Asp Ala Leu Ala 
280 285 290 

gca get gcg gtg gcg cgc teg cag ggc gtg gca cct gag gcg ate gcg 1027 

Ala Ala Ala Val Ala Arg Ser Gin Gly Val Ala Pro Glu Ala He Ala 

295 300 305 

cgt gcg ttg gat tct ttt gag gtg gca ggc cac cgt ggc cag gtc gtc 1075 

Arg Ala Leu Asp Ser Phe Glu Val Ala Gly His Arg Gly Gin Val Val 

310 315 320 325 

gee gag cat gac ggt gtt cat ttc att gac aac tec aag gcg acc aac 1123 

Ala Glu His Asp Gly Val His Phe He Asp Asn Ser Lys Ala Thr Asn 
330 335 340 

ccc cac get get gat tct gcg eta get ggg cat gat tea gtc att tgg 1171 

Pro His Ala Ala Asp Ser Ala Leu Ala Gly His Asp Ser Val He Trp 
345 350 355 

gtt gtc ggc gga cag etc aaa ggc gcg gac att gcg cca ctg gtg aaa 1219 

Val Val Gly Gly Gin Leu Lys Gly Ala Asp He Ala Pro Leu Val Lys 
360 365 370 

aag cac gaa cag cgc ate aag gca gca ttg gtg ttg ggc gca gat cgt 1267 
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Lys His Glu Gin Arg lie Lys Ala Ala Leu Val Leu Gly Ala Asp Arg 
375 380 385 

get gaa ate gtg gca gcg ttg aag gaa cac gcg teg cag gec tct gta 1315 
Ala Glu lie Val Ala Ala Leu Lys Glu His Ala Ser Gin Ala Ser Val 
390 395 400 405 

ttt gtc act gac aag acg gag cca ttt gag gca atg gaa gaa ate gtc 1363 
Phe Val Thr Asp Lys Thr Glu Pro Phe Glu Ala Met Glu Glu He Val 
410 415 420 

act gag gca ttt age ate age gaa ccc ggc gat acc gtg ttg ctt gee 1411 
Thr Glu Ala Phe Ser He Ser Glu Pro Gly Asp Thr Val Leu Leu Ala 
425 430 435 

cct gee get gcg tct ttg gac atg ttc aaa ggc atg ggc cag cgt ggc 1459 
Pro Ala Ala Ala Ser Leu Asp Met Phe Lys Gly Met Gly Gin Arg Gly 
440 445 450 

gac etc ttt gca cac aac ate att ggc aca ate aaa gga tta acg gaa 1507 
Asp Leu Phe Ala His Asn He He Gly Thr He Lys Gly Leu Thr Glu 
455 460 465 

gag aaa ggc tgatcatgac caccggagcc tea 1539 

Glu Lys Gly 

470 



<210> 4 
<211> 472 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Gly Ser Leu Ser His 
1 5 

Val Ala Gly Ala Gly Val 
20 

Glu Leu His Cys Asp Val 
35 

His Met Leu He Glu Val 
50 

Ala Gin Glu Gin Leu Asp 
65 70 

Trp Arg Pro Thr Ser Thr 
85 

Glu Val He Gly Asp Val 
100 

Val P.ne Gly Glu Pro His 
115 

Lys Thr Thr Thr Thr Ser 

130 



Leu Pro Gin Ala Leu Gin Gly Arg He Leu 
10 15 

Ser Gly Leu Ser He Ala Lys Met Leu Ser 
25 30 

Val Val Ala Asp Asp Asn Glu Thr Ala Arg 
40 45 

Val Asp Val Ala Asp He Ser Thr Ala Gin 
55 60 

Ser Phe Ser He Val Val Thr Ser Pro Gly 

75 80 

Leu Leu Val Asp Ala His Arg Gin Gly Leu 



Glu Leu Ala Trp Arg Leu Asp Gin Ala Gly 
105 110 

Thr Trp Leu Ala Val Thr Gly Thr Asn Gly 

120 125 

Mer Leu Ala Ala Me- Met Asn Glu Gly Gly 

135 140 
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Phe Thr Ala Lys Ala Val Gly Asn lie Gly He Pro Val Ser Glu Ala 
145 150 155 160 

Leu Val Ala Lys Asn Arg He Asp Val Leu Val Ala Glu Leu Ser Ser 
165 170 175 

Phe Gin Leu His Trp Ser Pro Thr Phe Thr Pro Asp Ala Gly Val Val 
180 185 190 

Leu Asn Leu Ala Glu Asp His He Asp Trp His Gly Ser Met Arg Asp 
195 200 205 

Tyr Ala Leu Ala Lys Met Glu Val Leu Lys Gly Lys Val Ala He He 
210 215 220 

Gly Ala Asp Asp Pro Tyr Leu Val Gin Leu Thr Ser Glu Ala Asp Leu 
225 230 235 240 

Ser Gly Leu He Gly Phe Thr Val Asn Glu Pro Ala Thr Gly Gin Leu 
245 250 255 

Gly Val Lys Ala Gly Glu Leu Val Asp Asn Ala Tyr Gly Asn Asn Val 
260 265 270 

Val Leu Ala Ser Ala Asp Gly He Asn Pro Ala Gly Pro Ala Gly Val 
275 280 285 

Leu Asp Ala Leu Ala Ala Ala Ala Val Ala Arg Ser Gin Gly Val Ala 
290 295 300 

Pro Glu Ala He Ala Arg Ala Leu Asp Ser Phe Glu Val Ala Gly His 

305 310 315 320 

Arg Gly Gin Val Val Ala Glu His Asp Gly Val His Phe He Asp Asn 
325 330 335 

Ser Lys Ala Thr Asn Pro His Ala Ala Asp Ser Ala Leu Ala Gly His 
340 345 350 

Asp Ser Val lie Trp Val Val Gly Gly Gin Leu Lys Gly Ala Asp He 
355 360 365 

Ala Pro Leu Val Lys Lys His Glu Gin Arg lie Lys Ala Ala Leu Val 
370 375 380 

Leu Gly Ala Asp Arg Ala Glu He Val Ala Ala Leu Lys Glu His Ala 
385 390 395 400 

Ser Gin Ala Ser Val Phe Val Thr Asp Lys Thr Glu Pro Phe Glu Ala 
405 410 415 

Met Glu Glu He Val Thr Glu Ala Phe Ser He Ser Glu Pro Gly Asp 
420 425 430 

Thr Val Leu Leu Ala Pro Ala Ala Ala Ser Leu Asp Met Phe Lys Gly 
435 440 445 

Met Gly Gin Arg Gly Asp Leu Phe Ala His Asn He He Gly Thr He 
450 455 460 

Lys Gly Leu Thr Glu Glu Lys Gly 
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<210> 5 
<211> 1392 
<212> DNA 

<213> Corynebacterium glut 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXA01254 

<400> 5 

ccgatgttgc cttcttagca gctgttaaaa gggtaaaaga agggaagaaa gtggacgtcg 60 

aaaagcgcta gtgccacttg cttaactaga ctcgtttttc atg aag ctt tea ctg 115 

Met Lys Leu Ser Leu 



cct gca ccc eta cgc cgt tta cgc age get gec gec ate ate tea gca 
Pro Ala Pro Leu Arg Arg Leu Arg Ser Ala Ala Ala lie lie Ser Ala 



aaa gtt gcg aca tec gcg tec aaa gec aca ggt cgc gga tec ggt ggc 
Lys Val Ala Thr Ser Ala Ser Lys Ala Thr Gly Arg Gly Ser Gly Gly 



atg ate ggc gga ctg gtg gec age aag gta gac ccg gac ate atg tec 259 
Met lie Gly Gly Leu Val Ala Ser Lys Val Asp Pro Asp lie Met Ser 



aac etc ate aac aac cgc cca aca gtg ctg gtc acg ggc aca aat ggc 
Asn Leu lie Asn Asn Arg Pro Thr Val Leu Val Thr Gly Thr Asn Gly 



aag tec ace ace ace cgc atg ctg gee gee gcg atg cgc age act tac 
Lys Ser Thr Thr Thr Arg Met Leu Ala Ala Ala Met Arg Ser Thr Tyr 



ace gtc gee ace aat gaa ggc ggc gac aac atg gac gec ggc ate att 

Thr Val Ala Thr Asn Glu Gly Gly Asp Asn Met Asp Ala Gly lie lie 

90 95 100 

tct gcg ctg etc get ggc cga aac gee tea cac gtg gtc ttg gaa gtc 

Ser Ala Leu Leu Ala Gly Arg Asn Ala Ser His Val Val Leu Glu Val 

105 110 115 

gat gag ctg cac gta ccc gec gec ate gaa cgc etc aag ccc gac gee 

Asp Glu Leu His Val Pro Ala Ala lie Glu Arg Leu Lys Pro Asp Ala 

120 125 130 

etc gtg ctg etc aac ctt tec cgc gac cag etc gac cgc gtt ggc gaa 

Leu Val Leu Leu Asn Leu Ser Arg Asp Gin Leu Asp Arg Val Gly Glu 

135 140 145 

att aac aaa ate gaa cgt gtc ctg cgc gat gec gtg cgc tct cga cct 

lie Asn Lys lie Glu Arg Val Leu Arg Asp Ala Val Arg Ser Arg Pro 

150 155 160 165 

gag atg ace gtc ate gee aac tgc gac gac gtc etc gtt acc tec gtg 
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Glu Met Thr Val He Ala Asn Cys Asp Asp Val Leu Val Thr Ser Val 
170 175 180 

get ttc gac gec gaa aac gtc ate tgg gtc ggc gec ggc acc ggc tgg 
Ala Phe Asp Ala Glu Asn Val He Trp Val Gly Ala Gly Thr Gly Trp 
185 190 195 

caa ggt gaa tec gec acc tgc cca cgc acc gaa tec cgc ate etc cac 
Gin Gly Glu Ser Ala Thr Cys Pro Arg Thr Glu Ser Arg He Leu His 
200 205 210 

gac gga cgc cac tgg age gee gaa aag acg ctt etc gac ggc cgc acc 
Asp Gly Arg His Trp Ser Ala Glu Lys Thr Leu Leu Asp Gly Arg Thr 
215 220 225 

ttc gca cgc ccc acc ccc tea tgg gag gtt gac ggt gat acc ate cat 
Phe Ala Arg Pro Thr Pro Ser Trp Glu Val Asp Gly Asp Thr He His 
230 235 240 245 

tea cca tec ggc gat etc acc ttg gat etc aac etc cca ggt cag gec 
Ser Pro Ser Gly Asp Leu Thr Leu Asp Leu Asn Leu Pro Gly Gin Ala 
250 255 260 

aac cgt ggc aac gcg gca caa gca ate gca gee tec acc gta ttt aat 
Asn Arg Gly Asn Ala Ala Gin Ala lie Ala Ala Ser Thr Val Phe Asn 
265 270 275 

gtg ccc gtt tec tec gca ctg ccc gca gtc aac tec gtc aac aac gtt 
Val Pro Val Ser Ser Ala Leu Pro Ala Val Asn Ser Val Asn Asn Val 
280 285 290 

get gga cgc tat tec acc ate act gtc ggt gaa cac aag gtc cac etc 
Ala Gly Arg Tyr Ser Thr He Thr Val Gly Glu His Lys Val His Leu 
295 300 305 

ctg etc gec aaa aac cca gca ggc tgg caa gaa gec etc tec atg gtt 
Leu Leu Ala Lys Asn Pro Ala Gly Trp Gin Glu Ala Leu Ser Met Val 
310 315 320 325 

gat cgc aca get gat ggc tta gtc ate gtc gtc aat ggc cag gtt gee 
Asp Arg Thr Ala Asp Gly Leu Val He Val Val Asn Gly Gin Val Ala 
330 335 340 

gac ggc gaa gac etc tec tgg ctt tgg gac gtc cgc ttc gaa gac ttc 
Asp Gly Glu Asp Leu Ser Trp Leu Trp Asp Val Arg Phe Glu Asp Phe 
345 350 355 

gaa aac etc tec gtc aaa gec tec ggc gag cgc ggc acc gac ctg gca 
Glu Asn Leu Ser Val Lys Ala Ser Gly Glu Arg Gly Thr Asp Leu Ala 
360 365 370 

gtc cgc etc acc tac gee gaa ate gac cac gaa etc ate tec aac ccc 
Val Arg Leu Thr Tyr Ala Glu He Asp His Glu Leu He Ser Asn Pro 
375 380 385 

gtc gac gee ate gca gec tgc cct cct ggc cgc ate gaa gtc etc gee 
Val Asp Ala He Ala Ala Cys Pro Pro Gly Arg He Glu Val Leu Ala 
390 395 400 405 



acc gca ttc cga gac etc . 
Thr Ala Phe Arg Asp Leu 



aag get ctg gag aaa ggg acc 
Lys Ala Leu Glu Lys Gly Thr 
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gaa caa taatgaccac cctcaacatc ggc 
Glu Gin 



<210> 6 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Met Lys Leu Ser Leu Pro Ala Pro Leu Arg Arg Leu Arg Ser Ala Ala 
15 10 15 

Ala He He Ser Ala Lys Val Ala Thr Ser Ala Ser Lys Ala Thr Gly 



Arg Gly Ser Gly Gly Met He Gly Gly Leu Val Ala Ser Lys Val Asp 
35 40 45 

Pro Asp He Met Ser Asn Leu He Asn Asn Arg Pro Thr Val Leu Val 



Thr Gly Thr Asn Gly Lys Ser Thr Thr Thr Arg Met Leu Ala Ala Ala 
65 70 75 80 

Met Arg Ser Thr Tyr Thr Val Ala Thr Asn Glu Gly Gly Asp Asn Met 



Asp Ala Gly He He Ser Ala Leu Leu Ala Gly Arg Asn Ala Ser His 
100 105 110 

Val Val Leu Glu Val Asp Glu Leu His Val Pro Ala Ala He Glu Arg 
115 120 125 

Leu Lys Pro Asp Ala Leu Val Leu Leu Asn Leu Ser Arg Asp Gin Leu 
130 135 140 

Asp Arg Val Gly Glu He Asn Lys He Glu Arg Val Leu Arg Asp Ala 
145 150 155 160 

Val Arg Ser Arg Pro Glu Met Thr Val He Ala Asn Cys Asp Asp Val 
165 170 175 

Leu Val Thr Ser Val Ala Phe Asp Ala Glu Asn Val He Trp Val Gly 
180 185 190 

Ala Gly Thr Gly Trp Gin Gly Glu Ser Ala Thr Cys Pro Arg Thr Glu 
195 200 205 

Ser Arg He Leu His Asp Gly Arg His Trp Ser Ala Glu Lys Thr Leu 
210 215 220 

Leu Asp Gly Arg Thr Phe Ala Arg Pro Thr Pro Ser Trp Glu Val Asp 
225 230 235 240 



Gly Asp Thr lie His Ser Pro Ser Gly Asp Leu Thr Leu Asp Leu Asn 
245 250 255 
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Leu Pro Gly Gin Ala Asn Arg Gly Asn Ala Ala Gin Ala He Ala Ala 
260 265 270 

Ser Thr Val Phe Asn Val Pro Val Ser Ser Ala Leu Pro Ala Val Asn 
275 280 285 

Ser Val Asn Asn Val Ala Gly Arg Tyr Ser Thr He Thr Val Gly Glu 
290 295 300 

His Lys Val His Leu Leu Leu Ala Lys Asn Pro Ala Gly Trp Gin Glu 
305 310 315 320 

Ala Leu Ser Met Val Asp Arg Thr Ala Asp Gly Leu Val He Val Val 
325 330 335 

Asn Gly Gin Val Ala Asp Gly Glu Asp Leu Ser Trp Leu Trp Asp Val 
340 345 350 

Arg Phe Glu Asp Phe Glu Asn Leu Ser Val Lys Ala Ser Gly Glu Arg 
355 360 365 

Gly Thr Asp Leu Ala Val Arg Leu Thr Tyr Ala Glu He Asp His Glu 
370 375 380 



Leu He Ser Asn Pro Val Asp Ala He Ala Ala Cys Pro Pro Gly Arg 
385 390 395 400 

He Glu Val Leu Ala Asn Tyr Thr Ala Phe Arg Asp Leu Lys Lys Ala 
405 410 415 

Leu Glu Lys Gly Thr Glu Gin 
420 



<210> 7 
<211> 1653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1630) 
<223> RXN02707 

<400> 7 

ttttgatgac cgcgaagaag ttcgcgctgc tttgacagaa aagctcaaca ataaacttcc 60 

ccttactacg gaagaaggat aggccacagt catgatcaca atg acc ctt ggg gaa 115 

Met Thr Leu Gly Glu 



ate get gac ate gtt gga ggc agg ctt act ggc ggt get caa gaa gat 163 
He Ala Asp He Val Gly Gly Arg Leu Thr Gly Gly Ala Gin Glu Asp 



acg ctt gtg age tec age gtg gag ttt gat tct cga tec etc aca ccg 
Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser Arg Ser Leu Thr Pro 



ggt ggc ttg rtt tta gca ctt ccg ggt get cgr gta gac ggc cat gat 259 
Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg Val Asp Gly His Asp 
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ttt get gca act gca att gag aaa ggt gcg gtt gca gta ttg gca gec 307 

Phe Ala Ala Thr Ala He Glu Lys Gly Ala Val Ala Val Leu Ala Ala 
55 60 65 

cgt gag gtt gac gta cct gcg ate gtc gtg cct cca gta aaa ate cag 355 

Arg Glu Val Asp Val Pro Ala He Val Val Pro Pro Val Lys He Gin 
70 75 80 85 

gaa tec aat get gac att tat get cat gat cca gat ggg cat ggc gcg 403 

Glu Ser Asn Ala Asp He Tyr Ala His Asp Pro Asp Gly His Gly Ala 
90 95 100 

gcg gta gtg gag gcg ttg tct egg ttg get cgc cac gtg gtg gat ate 451 

Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg His Val Val Asp He 

105 110 115 

tgc gtg get ggc cat caa ttg aac gtt gtg get att act ggt tct gcg 499 

Cys Val Ala Gly His Gin Leu Asn Val Val Ala He Thr Gly Ser Ala 
120 125 130 

gga aag act tct acg aag gat ttc ate gcg acg gtt ctt gac caa gat 547 

Gly Lys Thr Ser Thr Lys Asp Phe He Ala Thr Val Leu Asp Gin Asp 
135 140 145 

ggg cca act gtg get cct ccg ggc teg ttt aac aat gag ctt ggt ttg 595 

Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn Asn Glu Leu Gly Leu 
150 155 160 165 

cca cac ace gcg etc cgc tgc aca ace gat act aag tat ttg gtg get 643 

Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr Lys Tyr Leu Val Ala 
170 175 180 

gag atg tec gcg cgt ggc att gga cat att aag cac ctg aca gag att 691 

Glu Met Ser Ala Arg Gly He Gly His He Lys His Leu Thr Glu He 

185 190 195 

get ccg cca egg att gca get gtg etc aac gtc ggc cat gcg cac ctg 739 

Ala Pro Pro Arg He Ala Ala Val Leu Asn Val Gly His Ala His Leu 
200 205 210 

ggt gaa ttt gga tec cgc gag aat ate gcg cag gca aaa ggc gag ate 787 

Gly Glu Phe Gly Ser Arg Glu Asn He Ala Gin Ala Lys Gly Glu He 
215 220 225 

att gaa gcg ctg ccc teg aag aaa acg age teg gta cca gtc ctg aat 835 

He Glu Ala Leu Pro Ser Lys Lys Thr Ser Ser Val Pro Val Leu Asn 
230 235 240 245 

act gat cct ttt gtc gee egg atg get cca cgc act aag gcg cgc gtg 883 

Thr Asp Pro Phe Val Ala Arg Met Ala Pro Arg Thr Lys Ala Arg Val 
250 255 260 

gtg tgg ttt acc acc gat gca ggc caa gca aaa aag tct gat tat tag 931 

Val Trp Phe Thr Thr Asp Ala Gly Gin Ala Lys Lys Ser Asp Tyr Trp 

265 270 275 

gca acg agt att tea ctg gac get gtt gcg egg gca age ctt acg ctg 979 

Ala Thr Ser He Ser Leu Asp Ala Val Ala Arg Ala Ser Phe Thr Leu 
280 285 290 
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aac acg aag gac ggc tct tgg ccg gtc acc ctg cag gtt ttt ggt gag 
Asn Thr Lys Asp Gly Ser Trp Pro Val Thr Leu Gin Val Phe Gly Glu 
295 300 305 

cac cag gtt get aat gca ctt get get get gee att gee atg gaa get 
His Gin Val Ala Asn Ala Leu Ala Ala Ala Ala He Ala Met Glu Ala 
310 315 320 325 

ggc gtc gec cca gaa ttg gtg gtt get gga ttg gaa gca cat tea get 
Gly Val Ala Pro Glu Leu Val Val Ala Gly Leu Glu Ala His Ser Ala 
330 335 340 

get tec gcg cac cgc atg gat gta aag acc cgt gee gac ggc gtg acc 
Ala Ser Ala His Arg Met Asp Val Lys Thr Arg Ala Asp Gly Val Thr 
345 350 355 

ate ate aac gat tct tac aac gcg aat cct gat tct atg cgt gca ggt 
He He Asn Asp Ser Tyr Asn Ala Asn Pro Asp Ser Met Arg Ala Gly 
360 365 370 

ate gcg get ctt gcg tac aca get agt ggt cgt tct gaa gca aca age 
He Ala Ala Leu Ala Tyr Thr Ala Ser Gly Arg Ser Glu Ala Thr Ser 
375 380 385 

tgg gca gtg ctt ggc caa atg ggt gag ctt ggc gat gac gec teg gaa 
Trp Ala Val Leu Gly Gin Met Gly Glu Leu Gly Asp Asp Ala Ser Glu 
390 395 400 405 

gec cat gec gaa ctt ggt get gag ctg get aaa tac aat gtt caa gaa 
Ala His Ala Glu Leu Gly Ala Glu Leu Ala Lys Tyr Asn Val Gin Glu 
410 415 420 

ctt gtc gca gtg ggg gag aac cct aac tgt gca gca ctt gca gag tec 
Leu Val Ala Val Gly Glu Asn Pro Asn Cys Ala Ala Leu Ala Glu Ser 
425 430 435 

gca gcg age ctg ggt gtg agt act cac gta gtt tea gac gtt gat gca 
Ala Ala Ser Leu Gly Val Ser Thr His Val Val Ser Asp Val Asp Ala 
440 445 450 

gcg etc gag ttg etc gca ggc cat att aag egg gat gat gta gtg ctg 
Ala Leu Glu Leu Leu Ala Gly His He Lys Arg Asp Asp Val Val Leu 
455 460 465 

gtt aag get tea aat get gat cgc ctg tgg agg gtc gca gaa gca eta 
Val Lys Ala Ser Asn Ala Asp Arg Leu Trp Arg Val Ala Glu Ala Leu 
470 475 480 485 

cat ggc atg gtg ccg ggc etc aaa aac aca ggt ggc teg gtc aac gac 
His Gly Met Val Pro Gly Leu Lys Asn Thr Gly Gly Ser Val Asn Asp 
490 495 500 



gat tct cgt egg aac gtg gaa gga cag tagaaaacaa tgcaacagat 
Asp Ser Arg Arg Asn Val Glu Gly Gin 
505 510 



<210> 8 
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<211> 510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Met Thr Leu Gly Glu He Ala Asp He Val Gly Gly Arg Leu Thr Gly 
15 10 15 

Gly Ala Gin Glu Asp Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser 
20 25 30 

Arg Ser Leu Thr Pro Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg 
35 40 45 

Val Asp Gly His Asp Phe Ala Ala Thr Ala He Glu Lys Gly Ala Val 
50 55 60 

Ala Val Leu Ala Ala Arg Glu Val Asp Val Pro Ala He Val Val Pro 
65 70 75 80 

Pro Val Lys He Gin Glu Ser Asn Ala Asp He Tyr Ala His Asp Pro 
85 90 95 

Asp Gly His Gly Ala Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg 
100 105 HO 

His Val Val Asp He Cys Val Ala Gly His Gin Leu Asn Val Val Ala 
115 120 125 

He Thr Gly Ser Ala Gly Lys Thr Ser Thr Lys Asp Phe He Ala Thr 
130 135 140 

Val Leu Asp Gin Asp Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn 
145 150 155 160 

Asn Glu Leu Gly Leu Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr 
165 170 175 

Lys Tyr Leu Val Ala Glu Met Ser Ala Arg Gly He Gly His He Lys 
180 185 190 

His Leu Thr Glu He Ala Pro Pro Arg He Ala Ala Val Leu Asn Val 
195 200 205 

Gly His Ala His Leu Gly Glu Phe Gly Ser Arg Glu Asn He Ala Gin 
210 215 220 

Ala Lys Gly Glu He He Glu Ala Leu Pro Ser Lys Lys Thr Ser Ser 
225 230 235 240 

Val Pro Val Leu Asn Thr Asp Pro Phe Val Ala Arg Met Ala Pro Arg 
245 250 255 

Thr Lys Ala Arg Val Val Trp Phe Thr Thr Asp Ala Gly Gin Ala Lys 
260 265 270 

Lys Ser Asp Tyr Trp Ala Thr Ser He Ser Leu Asp Ala Val Ala Arg 
275 280 285 

Ala Ser Phe Thr Leu Asn Thr Lys Asp Gly Ser Trp Pro Val Thr Leu 

290 295 300 
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Gin Val 
305 



Phe Gly Glu His Gin Val Ala Asn Ala Leu Ala Ala Ala Ala 
310 315 320 

Met Glu Ala Gly Val Ala Pro Glu Leu Val Val Ala Gly Leu 



He Ala 

325 

Glu Ala His Ser Ala Ala Ser Ala 
340 

Ala Asp Gly Val Thr He He Asn 
355 360 

Ser Met Arg Ala Gly He Ala Ala 
370 375 

Ser Glu Ala Thr Ser Trp Ala Val 
385 390 



330 335 

His Arg Met Asp Val Lys Thr Arg 
345 350 

Asp Ser Tyr Asn Ala Asn Pro Asp 
365 

Leu Ala Tyr Thr Ala Ser Gly Arg 
380 

Leu Gly Gin Met Gly Glu Leu Gly 

395 400 



Asp Asp Ala Ser Glu Ala His Ala Glu Leu Gly Ala Glu Leu Ala Lys 
405 410 415 

Tyr Asn Val Gin Glu Leu Val Ala Val Gly Glu Asn Pro Asn Cys Ala 
420 425 430 

Ala Leu Ala Glu Ser Ala Ala Ser Leu Gly Val Ser Thr His Val Val 
435 440 445 

Ser Asp Val Asp Ala Ala Leu Glu Leu Leu Ala Gly His He Lys Arg 
450 455 460 

Asp Asp Val Val Leu Val Lys Ala Ser Asn Ala Asp Arg Leu Trp Arg 
465 470 475 480 

Val Ala Glu Ala Leu His Gly Met Val Pro Gly Leu Lys Asn Thr Gly 
485 490 495 

Gly Ser Val Asn Asp Asp Ser Arg Arg Asn Val Glu Gly Gin 
500 505 510 



<210> 9 
<211> 468 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (445) 

<223> FRXA02707 

<400> 9 

tacaacgcga atcctgattc tatgcgtgca ggtatcgcgg ctcttgcgta cacagctagt 60 

ggtcgttctg aagcaacaaa gctgggcagt gcttggccaa atg ggt gag ctt ggc 115 

Met Gly Glu Leu Gly 
1 5 



gat gac gcc teg gaa gec car gec 
Asp Asp Ala Ser Glu Ala His Ala 

10 



gaa ctt ggt get gag ctg get aaa 163 
Glu Leu Gly Ala Glu Leu Ala Lys 
15 20 
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tac aat gtt caa gaa ctt gtc gca gtg ggg gag aac cct aac tgt gca 211 
Tyr Asn Val Gin Glu Leu Val Ala Val Gly Glu Asn Pro Asn Cys Ala 



gca ctt gca gag tec gca gcg age ctg ggt gtg agt act cac gta gtt 
Ala Leu Ala Glu Ser Ala Ala Ser Leu Gly Val Ser Thr His Val Val 



tea gac gtt gat gca gcg etc gag ttg etc gca ggc cat att aag egg 307 

Ser Asp Val Asp Ala Ala Leu Glu Leu Leu Ala Gly His He Lys Arg 

55 60 65 

gat gat gta gtg ctg gtt aag get tea aat get gat cgc ctg tgg agg 355 

Asp Asp Val Val Leu Val Lys Ala Ser Asn Ala Asp Arg Leu Trp Arg 



gtc gca gaa gca eta cat ggc atg gtg ccg ggc etc aaa aac aca ggt 403 

Val Ala Glu Ala Leu His Gly Met Val Pro Gly Leu Lys Asn Thr Gly 

90 95 100 

ggc teg gtc aac gac gat tct cgt egg aac gtg gaa gga cag 445 

Gly Ser Val Asn Asp Asp Ser Arg Arg Asn Val Glu Gly Gin 
105 110 115 

tagaaaacaa tgcaacagat tat 4 68 



<210> 10 
<211> 115 
<212> PRT 
<213> Corynebact 

<400> 10 

Met Gly Glu Leu Gly Asp Asp Ala Ser Glu Ala His Ala Glu Leu Gly 
15 10 15 

Ala Glu Leu Ala Lys Tyr Asn Val Gin Glu Leu Val Ala Val Gly Glu 
20 25 30 

Asn Pro Asn Cys Ala Ala Leu Ala Glu Ser Ala Ala Ser Leu Gly Val 
35 40 45 

Ser Thr His Val Val Ser Asp Val Asp Ala Ala Leu Glu Leu Leu Ala 



Gly His He Lys Arg Asp Asp Val Val Leu Val Lys Ala Ser Asn Ala 
65 70 75 80 

Asp Arg Leu Trp Arg Val Ala Glu Ala Leu His Gly Met Val Pro Gly 
85 90 95 

Leu Lys Asn Thr Gly Gly Ser Val Asn Asp Asp Ser Arg Arg Asn Val 
100 105 110 

Glu Gly Gin 

115 



<210> 11 
<211> 558 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (535) 
<223> FRXA02708 

<400> 11 

gagaatatcg cgcaggcaaa aggcgagatc attgaagcgc tgccctcgaa gaaaacggct 60 

cggtaccagt cctgaatact aggatccttt tgtcgcccgg atg get cca cgc act 115 

Met Ala Pro Arg Thr 



aag gcg cgc gtg gtg tgg ttt acc acc gat gca ggc caa gca aaa aag 163 
Lys Ala Arg Val Val Trp Phe Thr Thr Asp Ala Gly Gin Ala Lys Lys 



tct gat tat tgg gca acg agt att tea ctg gac get gtt gcg egg gca 
Ser Asp Tyr Trp Ala Thr Ser He Ser Leu Asp Ala Val Ala Arg Ala 



age ttt acg ctg aac acg aag gac ggc tct tgg ccg gtc acc ctg cag 259 

Ser Phe Thr Leu Asn Thr Lys Asp Gly Ser Trp Pro Val Thr Leu Gin 

40 45 50 

gtt ttt ggt gag cac cag gtt get aat gca ctt get get get gee att 307 

Val Phe Gly Glu His Gin Val Ala Asn Ala Leu Ala Ala Ala Ala He 



gec atg gaa get ggc gtc gee cca gaa ttg gtg gtt get gga ttg gaa 355 

Ala Met Glu Ala Gly Val Ala Pro Glu Leu Val Val Ala Gly Leu Glu 

70 75 80 85 

gca cat tea get get tec gcg cac cgc atg gat gta aag acc cgt gec 403 

Ala His Ser Ala Ala Ser Ala His Arg Met Asp Val Lys Thr Arg Ala 
90 95 100 

gac ggc gtg acc ate ate aac gat tct tac aac gcg aat cct gat tct 451 

Asp Gly Val Thr He He Asn Asp Ser Tyr Asn Ala Asn Pro Asp Ser 
105 110 115 

atg cgt gca ggt ate gcg get ctt gcg tac aca get agt ggt cgt tct 499 

Met Arg Ala Gly He Ala Ala Leu Ala Tyr Thr Ala Ser Gly Arg Ser 
120 125 130 

gaa gca aca aag ctg ggc agt get tgg cca aat ggg tgagcttggc 545 

Glu Ala Thr Lys Leu Gly Ser Ala Trp Pro Asn Gly 

135 140 145 

gatgacgect egg 558 



<210> 12 
<211> 145 
<212> PRT 

<213> Corynebacter 



<400> 12 

Met Ala Pro Arg Thr Lys Ala Arg Val Val Trp Phe Thr Thr Asp Ala 



BGI-132CP 



- 19- 



Gly Gin Ala Lys Lys Ser Asp Tyr Trp Ala Thr Ser lie Ser Leu Asp 



Ala Val Ala Arg Ala Ser Phe Thr Leu Asn Thr Lys Asp Gly Ser Trp 
35 40 45 

Pro Val Thr Leu Gin Val Phe Gly Glu His Gin Val Ala Asn Ala Leu 



Ala Ala Ala Ala He Ala Met Glu Ala Gly Val Ala Pro Glu Leu Val 
65 70 75 80 

Val Ala Gly Leu Glu Ala His Ser Ala Ala Ser Ala His Arg Met Asp 



Val Lys Thr Arg Ala Asp Gly Val Thr He He Asn Asp Ser Tyr Asn 

100 105 110 

Ala Asn Pro Asp Ser Met Arg Ala Gly He Ala Ala Leu Ala Tyr Thr 
115 120 125 

Ala Ser Gly Arg Ser Glu Ala Thr Lys Leu Gly Ser Ala Trp Pro Asn 
130 135 140 

Gly 
145 



<210> 13 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (829) 

<223> FRXA02709 

<400> 13 

ttttgatgac cgcgaagaag ttcgcgctgc tttgacagaa aagctcaaca ataaacttcc 60 

ccttactacg gaagaaggat aggccacagt catgatcaca atg acc ctt ggg gaa 115 

Met Thr Leu Gly Glu 
1 5 

ate get gac ate gtt gga ggc agg ctt act ggc ggt get caa gaa gat 163 

He Ala Asp He Val Gly Gly Arg Leu Thr Gly Gly Ala Gin Glu Asp 
10 15 20 

acg ctt gtg age tec age gtg gag ttt gat tct cga tec etc aca ccg 211 
Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser Arg Ser Leu Thr Pro 
25 30 35 

ggt ggc ttg ttt tta gca ctt ccg ggt get cgt gta gac ggc cat gat 259 
Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg Val Asp Gly His Asp 
40 45 50 

ttt get gca act gca att gag aaa ggt gcg gtt gca gta ttg gca gec 307 
Phe Ala Ala Thr Ala He Glu Lys Gly Ala Val Ala Val Leu Ala Ala 
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cgt gag gtt gac gta cct gcg ate gtc gtg cct cca gta aaa ate cag 
Arg Glu Val Asp Val Pro Ala He Val Val Pro Pro Val Lys He Gin 



gaa tec aat get gac att tar get cat gat cca gat ggg cat ggc gcg 403 
Glu Ser Asn Ala Asp He Tyr Ala His Asp Pro Asp Gly His Gly Ala 
90 95 100 

gcg gta gtg gag gcg ttg tct egg ttg get cgc cac gtg gtg gat ate 451 
Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg His Val Val Asp He 
105 110 115 

tgc gtg get ggc cat caa ttg aac gtt gtg get att act ggt tct gcg 499 
Cys Val Ala Gly His Gin Leu Asn Val Val Ala He Thr Gly Ser Ala 
120 125 130 

gga aag act tct acg aag gat ttc ate gcg acg gtt ctt gac caa gat 547 
Gly Lys Thr Ser Thr Lys Asp Phe He Ala Thr Val Leu Asp Gin Asp 
135 140 145 

ggg cca act gtg get cct ccg ggc teg ttt aac aat gag ctt ggt ttg 595 
Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn Asn Glu Leu Gly Leu 
150 155 160 165 

cca cac acc gcg etc cgc tgc aca acc gat act aag tat ttg gtg get 643 
Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr Lys Tyr Leu Val Ala 
170 175 180 

gag atg tec gcg cgt ggc att gga cat att aag cac ctg aca gag att 691 
Glu Met Ser Ala Arg Gly He Gly His lie Lys His Leu Thr Glu He 
185 190 195 

get ccg cca egg att gca get gtg etc aac gtc ggc cat gcg cac ctg 739 
Ala Pro Pro Arg He Ala Ala Val Leu Asn Val Gly His Ala His Leu 
200 205 210 

ggt gaa ttt gga tec cgc gag aat ate gcg cag gca aaa ggc gag ate 787 
Gly Glu Phe Gly Ser Arg Glu Asn He Ala Gin Ala Lys Gly Glu He 
215 220 225 

att gaa gcg ctg ccc teg aag aaa acg get egg tac cag tec 829 
He Glu Ala Leu Pro Ser Lys Lys Thr Ala Arg Tyr Gin Ser 
230 235 240 



tgaatactag gatccttttg teg 



<210> 14 
<211> 243 
<212> PRT 
<213> Corynebact 



<400> 14 

Met Thr Leu Gly Glu He Ala Asp He Val Gly Gly Arg Leu Thr Gly 



Gly Ala Gin Glu Asp Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser 
20 25 30 
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Arg Ser Leu Thr Pro Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg 
35 40 45 

Val Asp Gly His Asp Phe Ala Ala Thr Ala lie Glu Lys Gly Ala Val 
50 55 60 

Ala Val Leu Ala Ala Arg Glu Val Asp Val Pro Ala He Val Val Pro 
65 70 75 80 

Pro Val Lys He Gin Glu Ser Asn Ala Asp He Tyr Ala His Asp Pro 
85 90 95 

Asp Gly His Gly Ala Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg 
100 105 110 

His Val Val Asp He Cys Val Ala Gly His Gin Leu Asn Val Val Ala 
115 120 125 

He Thr Gly Ser Ala Gly Lys Thr Ser Thr Lys Asp Phe He Ala Thr 
130 135 140 

Val Leu Asp Gin Asp Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn 
145 150 155 160 

Asn Glu Leu Gly Leu Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr 
165 170 175 

Lys Tyr Leu Val Ala Glu Met Ser Ala Arg Gly He Gly His He Lys 

180 185 190 

His Leu Thr Glu He Ala Pro Pro Arg lie Ala Ala Val Leu Asn Val 
195 200 205 

Gly His Ala His Leu Gly Glu Phe Gly Ser Arg Glu Asn He Ala Gin 
210 215 220 

Ala Lys Gly Glu lie He Glu Ala Leu Pro Ser Lys Lys Thr Ala Arg 
225 230 235 240 

Tyr Gin Ser 



<210> 15 
<211> 1686 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1663) 
<223> RXA02710 

<400> 15 

gaatttcata atctgaactt ttgtttgaac tcttttcggc atcacccacg tgccgcgtcc 60 

gaattattaa cacctagaaa cctgtggagg agagaaaacc atg gca acc acg ttg 11. 

Met Ala Thr Thr Leu 

1 5 

ctg gac etc acc aaa ctt ate gat ggc ate etc aag ggc tct gec cag 16 



BGI-132CP 



-22 - 



Leu Asp Leu Thr Lys Leu lie Asp Gly lie Leu Lys Gly Ser Ala Gin 

10 15 20 

ggc gtt ccc get cac gca gta ggg gaa caa gca ate gcg get att ggt 211 

Gly Val Pro Ala His Ala Val Gly Glu Gin Ala He Ala Ala He Gly 

25 30 35 

ctt gac tec tec age tta cct acc teg gac get att ttt get gca gtt 259 

Leu Asp Ser Ser Ser Leu Pro Thr Ser Asp Ala He Phe Ala Ala Val 



cca gga acc cgc act cac ggc gca cag ttt gca ggt acg gat aac get 307 

Pro Gly Thr Arg Thr His Gly Ala Gin Phe Ala Gly Thr Asp Asn Ala 

55 60 65 

gcg aaa get gtg gee att ttg act gac gca get gga ctt gag gtg etc 355 

Ala Lys Ala Val Ala He Leu Thr Asp Ala Ala Gly Leu Glu Val Leu 



aac gaa gca gga gag acc cgc cca gtc ate gtt gtt gat gat gtc cgc 403 

Asn Glu Ala Gly Glu Thr Arg Pro Val He Val Val Asp Asp Val Arg 
90 95 100 

gca gta ctt ggc gca gca tea tea age att tat ggc gat cct tea aaa 451 

Ala Val Leu Gly Ala Ala Ser Ser Ser He Tyr Gly Asp Pro Ser Lys 

105 110 115 

gat ttc acg etc att gga gtc act gga acc tea ggt aaa acc acc acc 4 99 

Asp Phe Thr Leu He Gly Val Thr Gly Thr Ser Gly Lys Thr Thr Thr 

120 125 130 

age tac etc ttg gaa aaa gga etc atg gag gca ggc cac aaa gtt ggt 547 

Ser Tyr Leu Leu Glu Lys Gly Leu Met Glu Ala Gly His Lys Val Gly 

135 140 145 

ttg ate ggc acc aca ggt aca cgt att gac ggg gaa gaa gta ccc aca 595 

Leu He Gly Thr Thr Gly Thr Arg He Asp Gly Glu Glu Val Pro Thr 
150 155 160 165 

aag etc acc act cca gaa gcg ccg act ctg cag gca ttg ttt get cga 643 

Lys Leu Thr Thr Pro Glu Ala Pro Thr Leu Gin Ala Leu Phe Ala Arg 
170 175 180 

atg cgc gat cac ggt gtc acc cac gtg gtg atg gaa gta tec age cat 691 

Met Arg Asp His Gly Val Thr His Val Val Met Glu Val Ser Ser His 

185 190 195 

gca ttg tea ttg ggc aga gtt gcg ggt tec cac tct gat gta get gcg 739 

Ala Leu Ser Leu Gly Arg Val Ala Gly Ser His Phe Asp Val Ala Ala 

200 205 210 

ttt acc aac ctg teg cag gat cac ctt gat ttc cac ccc acc atg gat 787 

Phe Thr Asn Leu Ser Gin Asp His Leu Asp Phe His Pro Thr Met Asp 

215 220 225 

gat tac ttt gac gcg aag gca ttg ttc ttc cgc gca gat tct cca ctt 835 

Asp Tyr Phe Asp Ala Lys Ala Leu Phe Phe Arg Ala Asp Ser Pro Leu 
230 235 240 245 



gtg get gac aaa cag gtc gtg tgc gtg gat gat tct tgg ggt cag cgc 883 
Val Ala Asp Lys Gin Val Val Cys Val Asp Asp Ser Trp Gly Gin Arg 
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atg gcc age gtg gca gcg gat gtg caa aca gta tec acc ctt ggg caa 
Met Ala Ser Val Ala Ala Asp Val Gin Thr Val Ser Thr Leu Gly Gin 
265 270 275 

gaa gca gac ttc age get aca gac ate aat gtc age gac tct ggc gcc 
Glu Ala Asp Phe Ser Ala Thr Asp lie Asn Val Ser Asp Ser Gly Ala 
280 285 290 

cag agt ttt aag ate aac gcc ccc tea aac cag tec tac cag gtc gag 
Gin Ser Phe Lys lie Asn Ala Pro Ser Asn Gin Ser Tyr Gin Val Glu 
295 300 305 

eta get ctt cca ggt gcg ttc aac gtt get aac gcc acg ttg gca ttt 
Leu Ala Leu Pro Gly Ala Phe Asn Val Ala Asn Ala Thr Leu Ala Phe 
310 315 320 325 

gcc get gcg gca cgc gtg ggt gtt gat ggc gaa gcg ttt get cga ggc 
Ala Ala Ala Ala Arg Val Gly Val Asp Gly Glu Ala Phe Ala Arg Gly 
330 335 340 

atg tec aag gtc gcg gtt cca ggc cgt atg gaa cgc att gat gag gga 
Met Ser Lys Val Ala Val Pro Gly Arg Met Glu Arg lie Asp Glu Gly 
345 350 355 

caa gac ttc ctt gca gtg gtg gat tat gcc cac aag cct get gca gtg 
Gin Asp Phe Leu Ala Val Val Asp Tyr Ala His Lys Pro Ala Ala Val 
360 365 370 

get get gtg ttg gat acg ttg agg acc cag att gac ggg cgc etc gga 
Ala Ala Val Leu Asp Thr Leu Arg Thr Gin lie Asp Gly Arg Leu Gly 
375 380 385 

gtg gtt ate ggt get ggt gga gac cgc gat tec acc aag cgt ggc ccc 
Val Val lie Gly Ala Gly Gly Asp Arg Asp Ser Thr Lys Arg Gly Pro 
390 395 400 405 

atg ggg cag ttg tec gca cag cgt get gat era gtt att gtc act gat 
Met Gly Gin Leu Ser Ala Gin Arg Ala Asp Leu Val He Val Thr Asp 
410 415 420 

gac aac cct cgt tea gag gtg cct gcc acg att cgc gca gca gtc act 
Asp Asn Pro Arg Ser Glu Val Pro Ala Thr He Arg Ala Ala Val Thr 
425 430 435 

gca gga gca cag cag ggt get tea gag tec gaa cga ccg gtg gaa gtc 
Ala Gly Ala Gin Gin Gly Ala Ser Glu Ser Glu Arg Pro Val Glu Val 
440 445 450 

eta gaa att ggt gac cgt gca gaa gca att cgc gtt ttg gtc gag tgg 
Leu Glu He Gly Asp Arg Ala Glu Ala lie Arg Val Leu Val Glu Trp 
455 460 465 

gca cag cct gga gat ggc att gta gta get gga aaa ggc cat gaa gtt 
Ala Gin Pro Gly Asp Gly He Val Val Ala Gly Lys Gly His Glu Val 
470 475 480 485 



gga caa era gtt get ggt 
Gly Gin Leu Val Ala Gly 



tc acc cac cat ttt gat gac cgc gaa gaa 
al Thr His His Phe Asp Asp Arg Glu Glu 
495 500 
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gtt cgc get get ttg aca gaa aag etc aac aat aaa ctt ccc ctt act 1651 
Val Arg Ala Ala Leu Thr Glu Lys Leu Asn Asn Lys Leu Pro Leu Thr 
505 510 515 

acg gaa gaa gga taggecacag tcatgatcac aat 1686 
Thr Glu Glu Gly 
520 



<210> 16 
<211> 521 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Met Ala Thr Thr Leu Leu Asp Leu Thr Lys Leu lie Asp Gly lie Leu 



Lys Gly Ser Ala Gin Gly Val Pro Ala His Ala Val Gly Glu Gin Ala 



lie Ala Ala lie Gly Leu Asp Ser Ser Ser Leu Pro Thr Ser Asp Ala 



He Phe Ala Ala Val Pro Gly Thr Arg Thr His Gly Ala Gin Phe Ala 
50 55 60 

Gly Thr Asp Asn Ala Ala Lys Ala Val Ala He Leu Thr Asp Ala Ala 



Gly Leu Glu Val Leu Asn Glu Ala Gly Glu Thr Arg Pro Val He Val 
85 90 95 

Val Asp Asp Val Arg Ala Val Leu Gly Ala Ala Ser Ser Ser He Tyr 
100 105 110 

Gly Asp Pro Ser Lys Asp Phe Thr Leu He Gly Val Thr Gly Thr Ser 
115 120 125 

Gly Lys Thr Thr Thr Ser Tyr Leu Leu Glu Lys Gly Leu Met Glu Ala 
130 135 140 

Gly His Lys Val Gly Leu He Gly Thr Thr Gly Thr Arg He Asp Gly 
145 150 155 160 

Glu Glu Val Pro Thr Lys Leu Thr Thr Pro Glu Ala Pro Thr Leu Gin 
165 170 175 

Ala Leu Phe Ala Arg Met Arg Asp His Gly Val Thr His Val Val Met 
180 185 190 

Glu Val Ser Ser His Ala Leu Ser Leu Gly Arg Val Ala Gly Ser His 
195 200 205 

Phe Asp Val Ala Ala Phe Thr Asn Leu Ser Gin Asp His Leu Asp Phe 
210 215 220 

Hxs Pro Thr Met Asp Asp Tyr Phe Asp Ala Lys Ala Leu Phe Phe Arg 
225 230 ' 235 240 
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Ala Asp Ser Pro Leu Val Ala Asp Lys Gin Val Val Cys Val Asp Asp 
245 250 255 

Ser Trp Gly Gin Arg Met Ala Ser Val Ala Ala Asp Val Gin Thr Val 
260 265 270 

Ser Thr Leu Gly Gin Glu Ala Asp Phe Ser Ala Thr Asp He Asn Val 
275 280 285 

Ser Asp Ser Gly Ala Gin Ser Phe Lys He Asn Ala Pro Ser Asn Gin 
290 295 300 



Ser Tyr Gin Val Glu Leu Ala Leu 
305 310 



Ala Thr Leu Ala Phe Ala Ala Ala 
325 



Ala Phe Ala Arg Gly Met Ser Lys 
340 



Arg He Asp Glu Gly Gin Asp Phe 
355 360 



Lys Pro Ala Ala Val Ala Ala Val 
370 375 



Asp Gly Arg Leu Gly Val Val He 

385 390 

Thr Lys Arg Gly Pro Met Gly Gin 
405 



Pro Gly Ala Phe Asn Val Ala Asn 
315 320 

Ala Arg Val Gly Val Asp Gly Glu 
330 335 

Val Ala Val Pro Gly Arg Met Glu 
345 350 

Leu Ala Val Val Asp Tyr Ala His 
365 

Leu Asp Thr Leu Arg Thr Gin He 
380 

Gly Ala Gly Gly Asp Arg Asp Ser 

395 400 

Leu Ser Ala Gin Arg Ala Asp Leu 
410 415 



Val He Val Thr Asp Asp Asn Pro Arg Ser Glu Val Pro Ala Thr He 
420 425 430 

Arg Ala Ala Val Thr Ala Gly Ala Gin Gin Gly Ala Ser Glu Ser Glu 
435 440 445 

Arg Pro Val Glu Val Leu Glu He Gly Asp Arg Ala Glu Ala He Arg 
450 455 460 

Val Leu Val Glu Trp Ala Gin Pro Gly Asp Gly He Val Val Ala Gly 
465 470 475 480 

Lys Gly His Glu Val Gly Gin Leu Val Ala Gly Val Thr His His Phe 
485 490 495 

Asp Asp Arg Glu Glu Val Arg Ala Ala Leu Thr Glu Lys Leu Asn Asn 
500 505 510 

Lys Leu Pro Leu Thr Thr Glu Glu Gly 
515 520 



<210> 17 
<211> 618 
<212> DNA 

<213> Coryneoacterium glutamicum 

<220> 
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<221> CDS 

<222> (101) . . (595) 
<223> RXN00531 



<400> 17 

gcctgcggga atcggcactt tcaggatagg acaacctaat ataaataagc ttaggctaag 

ggccggtgac aatttatcaa gcagtgctat aataggggtc atg gca aac tac aca 

Met Ala Asn Tyr Thr 



gtc cct gga ate aac gag aat gac gca aag cag ctt att gat gga ctg 163 
Val Pro Gly lie Asn Glu Asn Asp Ala Lys Gin Leu lie Asp Gly Leu 



cag gag cgt etc acc gac tac aac gat ctt cac etc ate ttg aag cac 
Gin Glu Arg Leu Thr Asp Tyr Asn Asp Leu His Leu lie Leu Lys His 



gtg cac tgg aac gtc act ggc ccc aac ttc att get gtt cac gaa atg 259 
Val His Trp Asn Val Thr Gly Pro Asn Phe He Ala Val His Glu Met 



etc gac cca cag gtt gac ctt gtt cgt ggc tat get gac gaa gtt gca 307 
Leu Asp Pro Gin Val Asp Leu Val Arg Gly Tyr Ala Asp Glu Val Ala 



gag cgc att ttc acc etc gga ggc gca cca gtt gga acc cca gaa ggc 355 

Glu Arg He Phe Thr Leu Gly Gly Ala Pro Val Gly Thr Pro Glu Gly 

70 75 80 85 

cac gtt get gac cgc acc cca ctg caa tat gag cgc aat gee gga aat 403 

His Val Ala Asp Arg Thr Pro Leu Gin Tyr Glu Arg Asn Ala Gly Asn 

90 95 100 

gtc caa gca cac etc act gac etc aat cgc gtg tac acc caa gtg ctg 451 

Val Gin Ala His Leu Thr Asp Leu Asn Arg Val Tyr Thr Gin Val Leu 

105 110 115 

acc gga gtt cgc gag tec atg gca tea gee ggc cca gtg gat cca gta 499 

Thr Gly Val Arg Glu Ser Met Ala Ser Ala Gly Pro Val Asp Pro Val 

120 125 130 

act gaa gac ate tac ate age cag gee gcg gag ctg gag aaa ttc cag 547 

Thr Glu Asp He Tyr He Ser Gin Ala Ala Glu Leu Glu Lys Phe Gin 

135 " 140 145 

tgg ttc ate cgc gca cac att gtt gar gta gac gga aac ate caa gag 595 

Trp Phe He Arg Ala His He Val Asp Val Asp Gly Asn He Gin Glu 

150 155 160 165 



taaaaegteg aaaagcgtta 



<210> 18 
<211> 165 
<212> PRT 
<213> Corynebact 



<400> 18 

Met Ala Asn Tyr Thr Val Pro Gly He Asn Glu Asn Asp Ala Lys Gin 
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Leu lie Asp Gly Leu Gin Glu Arg Leu Thr Asp Tyr Asn Asp Leu His 

20 25 30 

Leu lie Leu Lys His Val His Trp Asn Val Thr Gly Pro Asn Phe lie 

35 40 45 

Ala Val His Glu Met Leu Asp Pro Gin Val Asp Leu Val Arg Gly Tyr 

50 55 60 

Ala Asp Glu Val Ala Glu Arg He Phe Thr Leu Gly Gly Ala Pro Val 



Gly Thr Pro Glu Gly His Val Ala Asp Arg Thr Pro Leu Gin Tyr Glu 
85 90 95 

Arg Asn Ala Gly Asn Val Gin Ala His Leu Thr Asp Leu Asn Arg Val 
100 105 110 

Tyr Thr Gin Val Leu Thr Gly Val Arg Glu Ser Met Ala Ser Ala Gly 
115 120 125 

Pro Val Asp Pro Val Thr Glu Asp He Tyr He Ser Gin Ala Ala Glu 
130 135 140 

Leu Glu Lys Phe Gin Trp Phe He Arg Ala His He Val Asp Val Asp 
145 150 155 160 



Gly Asn He Gin Glu 
165 



<210> 19 
<211> 1095 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1072) 
<223> RXA00944 



<400> 19 

aaatagtggg attaacccat taattttatc gctctattta gtttcgtcac tgtgtcgtta 60 

atcaattgac ttcctgcgtg gttgaatcag cgcaaggatt gtg gat ttt tgg act 115 

Val Asp Phe Trp Thr 

1 5 

att etc gac acc atg act tec etc crt act ccc att gca ate cgt gga 163 

He Leu Asp Thr Met Thr Ser Leu Leu Thr Pro lie Ala He Arg Gly 

10 15 20 



tta gaa att ccc aat agg atg tgg etc gcg ccc atg rgc cag tac caa 
Leu Glu He Pro Asn Arg Met Trp Leu Ala Pro Met Cys Gin Tyr Gin 



gec aat aac etc gat ggg gtt cca ctt gat tgg cac etc gtg cat tac 
Ala Asn Asn Leu Asp Gly Val Pro Leu Asp Trp His Leu Val His Tyr 
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gga gcc cga get gtt ggc ggc ttc gga etc etc ate gcg gaa tec acc 307 
Gly Ala Arg Ala Val Gly Gly Phe Gly Leu Leu lie Ala Glu Ser Thr 



ggc att agt cca gag gga aga ate tea teg cgt tgc act ggc eta tgg 
Gly lie Ser Pro Glu Gly Arg lie Ser Ser Arg Cys Thr Gly Leu Trp 



aat gag gcc caa gtt gag gca tgg gag aga att aca aat ttt gtc cac 403 
Asn Glu Ala Gin Val Glu Ala Trp Glu Arg lie Thr Asn Phe Val His 
90 95 100 

get caa ggt gga ctg ate ggr gtg caa ctt aac cat gca ggc cgc aaa 451 
Ala Gin Gly Gly Leu lie Gly Val Gin Leu Asn His Ala Gly Arg Lys 
105 110 115 

gcg age aca tat ccg gcc ctt cct aac ttc cct act ggt act caa tea 499 
Ala Ser Thr Tyr Pro Ala Leu Pro Asn Phe Pro Thr Gly Thr Gin Ser 
120 125 130 

gtt gac gag ggt gga tgg gaa acc ttt ggg cct agt get gtc get cag 547 
Val Asp Glu Gly Gly Trp Glu Thr Phe Gly Pro Ser Ala Val Ala Gin 
135 140 145 

ccg ggg ctt gca gat ccg acc gaa ttg acc cgc gaa ggt att gaa aag 595 
Pro Gly Leu Ala Asp Pro Thr Glu Leu Thr Arg Glu Gly lie Glu Lys 
150 155 160 165 

gtt att cag gat ttc get get get gca gag cgc gcg gtg cgt gca ggg 643 
Val He Gin Asp Phe Ala Ala Ala Ala Glu Arg Ala Val Arg Ala Gly 
170 175 180 

ttt gat get gtg gag gtc cat ggt gcc cac ggt tac ctg ttg cat cag 691 
Phe Asp Ala Val Glu Val His Gly Ala His Gly Tyr Leu Leu His Gin 
185 190 195 

ttc etc act ccc etc gca aat aaa cgt act gat att tat gga ggt teg 739 
Phe Leu Thr Pro Leu Ala Asn Lys Arg Thr Asp He Tyr Gly Gly Ser 
200 205 210 

ttt gag aat cgc aca cga eta ttt agg gaa gta gcc cag gcg ate cgt 787 
Phe Glu Asn Arg Thr Arg Leu Phe Arg Glu Val Ala Gin Ala He Arg 
215 220 225 

gca gtg att ccg ggc teg atg cca ctg att gcc egg ate tct gcc acg 835 
Ala Val He Pro Gly Ser Met Pro Leu He Ala Arg He Ser Ala Thr 
230 235 240 245 

gac tgg att gat gat gaa cct teg tgg gat gac gat caa acc gtc teg 883 
Asp Trp He Asp Asp Glu Pro Ser Trp Asp Asp Asp Gin Thr Val Ser 
250 255 260 

ctt gtg tea gga tct gaa aaa get ggg tgt gga tgc agt cga tat ttc 931 
Leu Val Ser Gly Ser Glu Lys Ala Gly Cys Gly Cys Ser Arg Tyr Phe 
265 270 275 

cac egg agg tgc agt acc cgc gac aat ccc tgt gga gcc gag eta tea 979 
His Arg Arg Cys Ser Thr Arg Asp Asn Pro Cys Gly Ala Glu Leu Ser 
280 285 290 
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agt gaa att tgc teg teg tgt gaa gca aga ggt ggg tat ccc tac etc 1027 
Ser Glu lie Cys Ser Ser Cys Glu Ala Arg Gly Gly Tyr Pro Tyr Leu 
295 300 305 

cgc ggt tgg att aat tac tea tgt ggg tea ggc gca ggg gca tct 1072 
Arg Gly Trp lie Asn Tyr Ser Cys Gly Ser Gly Ala Gly Ala Ser 
310 315 320 

tgatcgtgga gatgeggaca tta 1095 



<210> 20 
<211> 324 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Val Asp Phe Trp Thr He Leu Asp Thr Met Thr Ser Leu Leu Thr Pro 
15 10 15 

He Ala He Arg Gly Leu Glu He Pro Asn Arg Met Trp Leu Ala Pro 
20 25 30 

Met Cys Gin Tyr Gin Ala Asn Asn Leu Asp Gly Val Pro Leu Asp Trp 
35 40 45 

His Leu Val His Tyr Gly Ala Arg Ala Val Gly Gly Phe Gly Leu Leu 
50 55 60 

He Ala Glu Ser Thr Gly He Ser Pro Glu Gly Arg He Ser Ser Arg 
65 70 75 80 

Cys Thr Gly Leu Trp Asn Glu Ala Gin Val Glu Ala Trp Glu Arg He 
85 90 95 

Thr Asn Phe Val His Ala Gin Gly Gly Leu He Gly Val Gin Leu Asn 
100 105 HO 

His Ala Gly Arg Lys Ala Ser Thr Tyr Pro Ala Leu Pro Asn Phe Pro 
115 " 120 125 

Thr Gly Thr Gin Ser Val Asp Glu Gly Gly Trp Glu Thr Phe Gly Pro 
130 135 140 

Ser Ala Val Ala Gin Pro Gly Leu Ala Asp Pro Thr Glu Leu Thr Arg 
145 150 155 160 

Glu Gly He Glu Lys Val He Gin Asp Phe Ala Ala Ala Ala Glu Arg 
165 170 175 

Ala Val Arg Ala Gly Phe Asp Ala Val Glu Val His Gly Ala His Gly 
180 185 190 

Tyr Leu Leu His Gin Phe Leu Thr Pro Leu Ala Asn Lys Arg Thr Asp 
195 200 205 

He Tyr Gly Gly Ser Phe Glu Asn Arg Tnr Arg Leu Phe Arg Glu Val 
210 215 220 



Ala Gin Ala He Arg Ala Val He Pro Gly Ser Met Pro Leu He Ala 
225 230 235 240 
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Arg lie Ser Ala Thr Asp Trp lie Asp Asp Glu Pro Ser Trp Asp Asp 
245 250 255 

Asp Gin Thr Val Ser Leu Val Ser Gly Ser Glu Lys Ala Gly Cys Gly 
260 265 270 

Cys Ser Arg Tyr Phe His Arg Arg Cys Ser Thr Arg Asp Asn Pro Cys 
275 280 285 

Gly Ala Glu Leu Ser Ser Glu He Cys Ser Ser Cys Glu Ala Arg Gly 
290 295 300 

Gly Tyr Pro Tyr Leu Arg Gly Trp He Asn Tyr Ser Cys Gly Ser Gly 
305 310 315 320 

Ala Gly Ala Ser 



<210> 21 
<211> 990 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (967) 

<223> RXS02560 

<400> 21 

ttggggcaag ccagctaacg catttcttgt ggaaaccgca gacattgagg ccgcccacgc 60 

ggaacttcta agagcagtgg aatgaaataa tccggtgctg atg cag ggc aac teg 115 

Met Gin Gly Asn Ser 
1 5 

ctt aat ctg gca gac aac age gag aga aag aag ccc atg ccg tea cca 163 
Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys Pro Met Pro Ser Pro 
10 15 20 

gga gaa ctt tta gec gec cgc tac gga caa cct gca acc tgg acg cca 211 
Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro Ala Thr Trp Thr Pro 
25 30 35 

ccg cag tgg aat gag acg ctt gat gtc att cac cag cat cga tea gtt 259 
Pro Gin Trp Asn Glu Thr Leu Asp Val He His Gin His Arg Ser Val 
40 45 50 

cgc agg tgg ttg gat aaa ccg gtt gat gat gac acc ate cgc acc att 307 
Arg Arg Trp Leu Asp Lys Pro Val A.sp Asp Asp Thr He Arg Thr He 
55 60 65 

att tec gee gca caa teg get gga acc tct tec aat aag cag gtc att 355 
He Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser Asn Lys Gin Val He 
70 75 80 85 

tct gtc ate gtg gtt aaa gat cct gag ctg agg aaa ggc etc gcg ggg 403 
Ser Val He Val Val Lys Asp Pro Glu Leu Arg Lys Gly Leu Ala Gly 
90 95 100 
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ate act cgc cag atg ttt ccg cac ctt gag cag gtt ccc gcg gtg ctg 451 
lie Thr Arg Gin Met Phe Pro His Leu Glu Gin Val Pro Ala Val Leu 
105 110 115 

att tgg ttg att gat tat tec cga ate agt gcg gtg gca gec aga gaa 499 
lie Trp Leu lie Asp Tyr Ser Arg lie Ser Ala Val Ala Ala Arg Glu 
120 125 130 

gat etc cca aca ggg get ctt gat tat etc gat gag gee gcg tgg ggg 547 
Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp Glu Ala Ala Trp Gly 
135 140 145 

ttc etc gac gee gga ate gca get caa aac get gca att get gcg gag 595 
Phe Leu Asp Ala Gly lie Ala Ala Gin Asn Ala Ala lie Ala Ala Glu 
150 155 160 165 

tea ctt gga ttg gga acg etc tat ttg ggt teg gtg cgc aac gat gcg 643 
Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser Val Arg Asn Asp Ala 
170 175 180 

gaa gee gtg cac aaa ttg ctt ggc ctt cca cct gag ate gtg cct gtc 691 
Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro Glu lie Val Pro Val 
185 190 195 

gtg ggc ttg gaa atg ggg cat gcg gat ccg cct gaa cct gee gga att 739 
Val Gly Leu Glu Met Gly His Ala Asp Pro Pro Glu Pro Ala Gly lie 
200 205 210 

aaa cct ccc ctg cca caa gaa gec att gtt cac tgg gat acc tac ace 787 
Lys Pro Pro Leu Pro Gin Glu Ala lie Val His Trp Asp Thr Tyr Thr 
215 220 225 

gag aaa aac etc gaa ctt ate gat tec tac gac cgc gec etc gac act 835 
Glu Lys Asn Leu Glu Leu lie Asp Ser Tyr Asp Arg Ala Leu Asp Thr 
230 235 240 245 

tac tat tct cgc tac ggc cag cac cag etc tgg teg aag cag acg gcg 883 
Tyr Tyr Ser Arg Tyr Gly Gin His Gin Leu Trp Ser Lys Gin Thr Ala 
250 255 260 

cat agg gcg gcg teg aaa age ttt tea aaa acc aac agg cag ttc ctt 931 
His Arg Ala Ala Ser Lys Ser Phe Ser Lys Thr Asn Arg Gin Phe Leu 
265 270 275 

a gg gtg ttt gag cgc gec ggg ttt ggg ctg aga taaaagcatg 977 

Arg Gly Val Phe Glu Arg Ala Gly Phe Gly Leu Arg 
280 285 

attatggacg cct 990 



<210> 22 
<211> 289 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 22 

Met Gin Gly Asn Ser Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys 



Pro Met Pro Ser Pro Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro 
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20 



25 



30 



Ala Thr Trp Thr Pro Pro Gin Trp Asn Glu Thr Leu Asp Val He His 
35 40 45 

Gin His Arg Ser Val Arg Arg Trp Leu Asp Lys Pro Val Asp Asp Asp 
50 55 60 

Thr He Arg Thr He He Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser 
65 70 75 80 

Asn Lys Gin Val He Ser Val He Val Val Lys Asp Pro Glu Leu Arg 
85 90 95 

Lys Gly Leu Ala Gly lie Thr Arg Gin Met Phe Pro His Leu Glu Gin 
100 105 110 

Val Pro Ala Val Leu He Trp Leu lie Asp Tyr Ser Arg He Ser Ala 
115 120 125 

Val Ala Ala Arg Glu Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp 
130 135 140 

Glu Ala Ala Trp Gly Phe Leu Asp Ala Gly He Ala Ala Gin Asn Ala 
145 150 155 160 

Ala He Ala Ala Glu Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser 
165 ■ 170 175 

Val Arg Asn Asp Ala Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro 
180 185 190 

Glu He Val Pro Val Val Gly Leu Glu Met Gly His Ala Asp Pro Pro 
195 200 205 

Glu Pro Ala Gly He Lys Pro Pro Leu Pro Gin Glu Ala He Val His 
210 215 220 

Trp Asp Thr Tyr Thr Glu Lys Asn Leu Glu Leu lie Asp Ser Tyr Asp 
225 230 235 240 



Arg Ala Leu Asp Thr Tyr Tyr Ser Arg Tyr Gly Gin His Gin Leu Trp 
245 250 255 

Ser Lys Gin Thr Ala His Arg Ala Ala Ser Lys Ser Phe Ser Lys Thr 
260 265 270 

Asn Arg Gin Phe Leu Arg Gly Val Phe Glu Arg Ala Gly Phe Gly Leu 
275 280 285 

Arg 



<210> 23 
<211> 255 




<220> 
<221> CDS 
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<222> (101) . . (232) 
<223> RXS03119 

<400> 23 

tgggaggtgt cgcaccaagt acttttgcga agcgccatct gacggatttt caaaagatgt 

atatgctcgg tgcggaaacc tacgaaagga ttttttaccc atg get gta tac gaa 

Met Ala Val Tyr Glu 



etc cca gaa etc gac tac gca tac gac get etc gag cca cac ate gtc 
Leu Pro Glu Leu Asp Tyr Ala Tyr Asp Ala Leu Glu Pro His lie Val 



get gaa ate atg gag ctt gac cag tec aag gac cac gca acc tac gtt 
Ala Glu He Met Glu Leu Asp Gin Ser Lys Asp His Ala Thr Tyr Val 



gcg ggc gca aat gca gca etc taggcactag agaaggcacg cga 
Ala Gly Ala Asn Ala Ala Leu 



<210> 24 
<211> 44 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Met Ala Val Tyr Glu Leu Pro Glu Leu Asp Tyr Ala Tyr Asp Ala Leu 
1 5 10 15 

Glu Pro His He Val Ala Glu He Met Glu Leu Asp Gin Ser Lys Asp 
20 25 30 

His Ala Thr Tyr Val Ala Gly Ala Asn Ala Ala Leu 
35 40 



<210> 25 
<211> 249 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (226) 

<223> RXS03120 

<400> 25 

ctgggcagtt cttgggtacg accacatatc cggtcgcctg gttatcgagc agctcaccga 60 

ccaggagggc aacatctcct tcgacatcac cccagttctg atg etc gat atg tgg 11 

Met Leu Asp Met Trp 
1 5 

gag cac get ttc tac ctg cag tac atg aac gtn aag gca gat tac gtc 16 
Glu His Ala Phe Tyr Leu Gin Tyr Met Asn Val Lys Ala Asp Tyr Val 
10 15 20 



aag get gtt tgg aac gtc ttc aac tgg gac gac gca aga gca cgc ttc 211 
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Lys Ala Val Trp Asn Val Phe Asn Trp Asp Asp Ala Arg Ala Arg Phe 
25 30 35 

gca gca get tec aag taagcatttt tagtccgtgc aat 
Ala Ala Ala Ser Lys 



<210> 26 
<211> 42 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 26 

Met Leu Asp Met Trp Glu His Ala Phe Tyr Leu Gin Tyr Met Asn Val 
15 10 15 

Lys Ala Asp Tyr Val Lys Ala Val Trp Asn Val Phe Asn Trp Asp Asp 
20 25 30 

Ala Arg Ala Arg Phe Ala Ala Ala Ser Lys 
35 40 



<210> 27 
<211> 1311 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1288) 
<223> RXA01430 

<400> 27 

gaaaaactag agaagcacct ctagctggta ttcttactgc agtcacgtgg atgaactata 60 

tccattgata attttgaaca tgaatgatgg aaggagcagg gtg tct aaa gtc ctg 115 

Val Ser Lys Val Leu 

1 5 

aga gtt ggc gat cgc age ccg cgc gtg gca gaa gtg cgc act acg etc 163 
Arg Val Gly Asp Arg Ser Pro Arg Val Ala Glu Val Arg Thr Thr Leu 
10 15 20 

get cgc etc ggt gtg att gaa ggc tat tec agg gag atg tct gca aag 211 
Ala Arg Leu Gly Val lie Glu Gly Tyr Ser Arg Glu Met Ser Ala Lys 
25 30 35 

aca gaa tec cag aag ttc cac gaa gaa gag acg ctt ttc gac gaa gaa 259 
Thr Glu Ser Gin Lys Phe His Glu Glu Glu Thr Leu Phe Asp Glu Glu 
40 45 50 

etc age etc age ate aag tea ttc cag caa get cga gga gtc gtt ccc 307 
Leu Ser Leu Ser lie Lys Ser Phe Gin Gin Ala Arg Gly Val Val Pro 
55 60 65 

tec ggg ctt att gac gac ccc acc ctg cgc gca ate cgc gaa gec tec 355 
Ser Gly Leu lie Asp A.sp Pro Thr Leu Arg Ala lie Arg Glu Ala Ser 
70 75 80 85 
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tac acc ctg gga acc cgc gtg ctg gcc tac cag ccc ggc aac cag ctt 
Tyr Thr Leu Gly Thr Arg Val Leu Ala Tyr Gin Pro Gly Asn Gin Leu 



gtt ggt gac gac gtt gta gaa ate caa tec cat etc caa gag etc ggc 

Val Gly Asp Asp Val Val Glu lie Gin Ser His Leu Gin Glu Leu Gly 

105 110 115 

ttc tac gcc gac cgt gtg gat gga cat ttt ggc gag etc aca cac aaa 

Phe Tyr Ala Asp Arg Val Asp Gly His Phe Gly Glu Leu Thr His Lys 

120 125 130 

get gtg atg aac tac caa etc aac tac ggc atg cag gta gac ggc ate 

Ala Val Met Asn Tyr Gin Leu Asn Tyr Gly Met Gin Val Asp Gly lie 

135 140 145 

tgt ggc cct gac acc ate cgt gcg ctg tec cga ctt ggt ctg cgc ate 

Cys Gly Pro Asp Thr lie Arg Ala Leu Ser Arg Leu Gly Leu Arg lie 

150 155 160 165 

aag ggt ggc tct get caa get ate cgt gaa cgc gaa cgc atg cgc aat 

Lys Gly Gly Ser Ala Gin Ala lie Arg Glu Arg Glu Arg Met Arg Asn 

170 175 180 

gca ggc cca cgt ctt get ggc aag cgt gtg gtc att gat cct gcg ctt 

Ala Gly Pro Arg Leu Ala Gly Lys Arg Val Val lie Asp Pro Ala Leu 

185 190 195 

ggg ggc tec aac aag ggt cag ate gtg aaa ggc ccc tac ggt gag ate 

Gly Gly Ser Asn Lys Gly Gin He Val Lys Gly Pro Tyr Gly Glu He 

200 205 210 

tct gag gaa gaa ate etc tgg gat ttg gcc acc cgc ctg gaa ggt cgc 

Ser Glu Glu Glu He Leu Trp Asp Leu Ala Thr Arg Leu Glu Gly Arg 

215 220 225 

atg ate gca aca ggc atg gaa acc att ctg teg cgc ccg cac atg gat 

Met He Ala Thr Gly Met Glu Thr He Leu Ser Arg Pro His Met Asp 

230 235 240 245 



gat ccc 
Asp Pro 



age age cgt gat cgc gcg teg ate gcg aat get ttc ggc get 
Ser Ser Arg Asp Arg Ala Ser He Ala Asn Ala Phe Gly Ala 
250 255 260 



gac etc atg ctg age ctg cac tgc gat tec tac ccg aat gaa aaa get 

Asp Leu Met Leu Ser Leu His Cys Asp Ser Tyr Pro Asn Glu Lys Ala 

265 270 275 

aac ggc gtg gcc age ttc tac ttc ggt teg gaa aac ggc acc aac tec 

Asn Gly Val Ala Ser Phe Tyr Phe Gly Ser Glu Asn Gly Thr Asn Ser 

280 285 290 



ttg acc ggt gaa acg etc tec gcg tac ate caa aaa 
Leu Thr Gly Glu Thr Leu Ser Ala Tyr He Gin Lys 
295 300 305 



ate gtt gcc 
He Val Ala 



cgc acc cca ctg aac aac tgt ggc age cat gcc cgt acc tgg gat ctg 
Arg Thr Pro Leu Asn Asn Cys Gly Ser His Ala Arg Thr Trp Asp Leu 
310 315 320 325 



ctg cgc etc acg cgc atg ccc atg gtg gaa gt~ gtc acc ggt tac etc 
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Leu Arg Leu Thr Arg Met Pro Met Val Glu Val Val Thr Gly Tyr Leu 

330 335 340 

acc aac ccc gat gac ctg gca gtt ctg act gat cca caa atg cgt gat 1171 

Thr Asn Pro Asp Asp Leu Ala Val Leu Thr Asp Pro Gin Met Arg Asp 

345 350 355 

cac att gcc gaa gcc ate gtt gtc gec gtc aag cgc ctg tac etc ctt 1219 

His He Ala Glu Ala He Val Val Ala Val Lys Arg Leu Tyr Leu Leu 

360 365 370 

gat gag gaa gca cag ccc aag acc gga acc ttc aag ttc tct gag ctg 1267 

Asp Glu Glu Ala Gin Pro Lys Thr Gly Thr Phe Lys Phe Ser Glu Leu 
375 380 385 



ttg caa tea gag cag get ggc taaatcgcgc 
Leu Gin Ser Glu Gin Ala Gly 
390 395 



<210> 28 
<211> 396 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Val Ser Lys Val Leu Arg Val Gly Asp Arg Ser Pro Arg Val Ala Glu 
15 10 15 

Val Arg Thr Thr Leu Ala Arg Leu Gly Val He Glu Gly Tyr Ser Arg 
20 25 30 

Glu Met Ser Ala Lys Thr Glu Ser Gin Lys Phe His Glu Glu Glu Thr 
35 40 45 

Leu Phe Asp Glu Glu Leu Ser Leu Ser He Lys Ser Phe Gin Gin Ala 
50 55 60 

Arg Gly Val Val Pro Ser Gly Leu He Asp Asp Pro Thr Leu Arg Ala 
65 70 75 80 

He Arg Glu Ala Ser Tyr Thr Leu Gly Thr Arg Val Leu Ala Tyr Gin 
85 90 95 

Pro Gly Asn Gin Leu Val Gly Asp Asp Val Val Glu He Gin Ser His 
100 105 110 

Leu Gin Glu Leu Gly Phe Tyr Ala Asp Arg Val Asp Gly His Phe Gly 
115 120 125 

Glu Leu Thr His Lys Ala Val Met Asn Tyr Gin Leu Asn Tyr Gly Met 
130 135 140 

Gin Val Asp Gly He Cys Gly Pro Asp Thr He Arg Ala Leu Ser Arg 
145 150 155 160 

Leu Gly Leu Arg He Lys Gly Gly Ser Ala Gin Ala He Arg Glu Arg 
165 170 175 



Glu Arg Met Arg Asn Ala Gly Pro Arg Leu Ala Gly Lys Arg Val Val 
180 185 190 
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lie Asp Pro Ala Leu Gly Gly Ser Asn Lys Gly Gin lie Val Lys Gly 
195 200 205 

Pro Tyr Gly Glu lie Ser Glu Glu Glu lie Leu Trp Asp Leu Ala Thr 
210 215 220 

Arg Leu Glu Gly Arg Met lie Ala Thr Gly Met Glu Thr lie Leu Ser 
225 230 235 240 

Arg Pro His Met Asp Asp Pro Ser Ser Arg Asp Arg Ala Ser lie Ala 
245 250 255 

Asn Ala Phe Gly Ala Asp Leu Met Leu Ser Leu His Cys Asp Ser Tyr 
260 265 270 

Pro Asn Glu Lys Ala Asn Gly Val Ala Ser Phe Tyr Phe Gly Ser Glu 
275 280 285 

Asn Gly Thr Asn Ser Leu Thr Gly Glu Thr Leu Ser Ala Tyr lie Gin 
290 295 300 

Lys Glu lie Val Ala Arg Thr Pro Leu Asn Asn Cys Gly Ser His Ala 
305 310 315 320 

Arg Thr Trp Asp Leu Leu Arg Leu Thr Arg Met Pro Met Val Glu Val 
325 330 335 

Val Thr Gly Tyr Leu Thr Asn Pro Asp Asp Leu Ala Val Leu Thr Asp 
340 345 350 

Pro Gin Met Arg Asp His lie Ala Glu Ala He Val Val Ala Val Lys 
355 360 365 

Arg Leu Tyr Leu Leu Asp Glu Glu Ala Gin Pro Lys Thr Gly Thr Phe 
370 375 380 

Lys Phe Ser Glu Leu Leu Gin Ser Glu Gin Ala Gly 
385 390 395 



<210> 29 
<211> 2199 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2176) 
<223> RXA02641 

<400> 29 

aggcttctca gttgtttcat atagtctcag ccgcaccaat atcatcaggg agaacatcgt 60 

gcagcaacga cgccgcatca gcgagactcg gaaaaaaccg atg etc get att att 115 

Met Leu Ala He He 

1 5 

ttg acc gec gta ttg ggc gca tct ggc ctt gca gec get ggc act cag 163 

Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala Ala Ala Gly Thr Gin 

10 15 20 
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tac etc aat act cag ggc gaa ggc ate ggt ccg gtc gec gtc caa aac 
Tyr Leu Asn Thr Gin Gly Glu Gly lie Gly Pro Val Ala Val Gin Asn 
25 30 35 

gac agt gaa teg ttt aat tec ggc acc aac gtg gtt gtt gaa gac gca 
Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val Val Val Glu Asp Ala 



gca gtc acc gee cag ggt gaa ggc gga ggc get cgc acc gtc aag gaa 307 
Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala Arg Thr Val Lys Glu 



ttc cag cgt gac cag caa ttc tct agt ttt get ctt acc tgg acc ggt 355 
Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala Leu Thr Trp Thr Gly 
70 75 80 85 

aaa aaa gac ate act get ttt gtt cgc gca gaa cag gaa gac ggc acc 403 
Lys Lys Asp He Thr Ala Phe Val Arg Ala Glu Gin Glu Asp Gly Thr 
90 95 100 

tgg tea cag tgg tac gac ttg gag cca atg gtc aat gaa gat caa ggc 451 
Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val Asn Glu Asp Gin Gly 
105 110 115 

acc aac gga act gag ctg ate tgg cac ggc cct acc aac aag ate cag 499 
Thr Asn Gly Thr Glu Leu He Trp His Gly Pro Thr Asn Lys He Gin 
120 125 130 

gtt tec acc etc aac gtg gat etc ttt gga gca gat get gca gee get 547 
Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala Asp Ala Ala Ala Ala 
135 140 145 

gat gaa aac ggt caa gac att cca gca gta gat gca gec gag gca gcg 595 
Asp Glu Asn Gly Gin Asp He Pro Ala Val Asp Ala Ala Glu Ala Ala 
150 155 160 165 

cca gca gca gaa cct gca cca get gaa gca cca gtc gag gaa get cct 643 
Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro Val Glu Glu Ala Pro 
170 175 180 

gca cct gtc gca gaa cca gca cca get get gaa cct ate get gag cca 691 
Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu Pro He Ala Glu Pro 
185 190 195 

gtc get gat tac tea gca aat gac ggc etc get ccc ctg cca tec aac 739 
Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala Pro Leu Pro Ser Asn 
200 205 210 

tat ggc gac ate cag cct gtt gec gat gtt gat gac ggc eta aac gca 787 
Tyr Gly Asp He Gin Pro Val Ala Asp Val Asp Asp Gly Leu Asn Ala 
215 220 225 

gta ttt ate gat ggc aac get gat gca ggc gtg ggt ate get aac gtt 835 
Val Phe He Asp Gly Asn Ala Asp Ala Gly Val Gly He Ala Asn Val 
230 235 240 245 

get gac acc gat ggc atg cca aag gtg att tct cgt get ggt tgg ggt 883 
Ala Asp Thr Asp Gly Met Pro Lys Val He Ser Arg Ala Gly Trp Gly 
250 255 260 



BGI-132CP 



-39- 



gcg gac gaa agt ctg cgc tgc tea aac cca act att gat gat ggc gtt 931 

Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr lie Asp Asp Gly Val 
265 270 275 

tct gcg ate acc att cac cac act gcg ggt tec aac aac tac ace gag 979 

Ser Ala lie Thr lie His His Thr Ala Gly Ser Asn Asn Tyr Thr Glu 

280 285 290 

gcg cag get gca gee cag gtt cgt agt get tac age tac cac gec aag 1027 

Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr Ser Tyr His Ala Lys 
295 300 305 

aac etc ggc tgg tgc gat ate gga tac cag tea ttg gtt gat aag tac 1075 

Asn Leu Gly Trp Cys Asp lie Gly Tyr Gin Ser Leu Val Asp Lys Tyr 
310 315 320 325 

ggc aac ate tac gaa ggc cgt gee ggc ggc atg acc aat get gtt cag 1123 

Gly Asn lie Tyr Glu Gly Arg Ala Gly Gly Met Thr Asn Ala Val Gin 

330 335 340 

ggt get cac get ggc ggc ttc aac cag aat act tgg gca ate tec atg 1171 

Gly Ala His Ala Gly Gly Phe Asn Gin Asn Thr Trp Ala lie Ser Met 
345 350 355 

att ggc gac tat tec tac aac get ccc cct cag gaa acc ate aat get 1219 

lie Gly Asp Tyr Ser Tyr Asn Ala Pro Pro Gin Glu Thr lie Asn Ala 

360 365 370 

gtc ggt gag ctt get ggt tgg cgt gca aag gtt gee ggt ttc gac cca 1267 

Val Gly Glu Leu Ala Gly Trp Arg Ala Lys Val Ala Gly Phe Asp Pro 
375 380 385 

act ggg act gat act cac tac teg gag ggt act tct tac gcg aag tac 1315 

Thr Gly Thr Asp Thr His Tyr Ser Glu Gly Thr Ser Tyr Ala Lys Tyr 
390 395 400 405 

tec tat ggc acc cga gtg tea ctt cct aat ate ttg get cac cgc aat 1363 

Ser Tyr Gly Thr Arg Val Ser Leu Pro Asn lie Leu Ala His Arg Asn 

410 415 420 

gtc ggc ctg acc gca tgt cct ggc gat get ggc tat gcg caa atg gag 1411 

Val Gly Leu Thr Ala Cys Pro Gly Asp Ala Gly Tyr Ala Gin Met Glu 
425 430 435 

aat ate cgc cag ate gtt aag gca aag tac acc age ttg cag aat ggc 1459 

Asn lie Arg Gin lie Val Lys Ala Lys Tyr Thr Ser Leu Gin Asn Gly 

440 445 450 

aac aca ggt ggc acg act acc acc ccg gcg aca acg ccg aag gag acg 1507 

Asn Thr Gly Gly Thr Thr Thr Thr Pro Ala Thr Thr Pro Lys Glu Thr 
455 460 465 

teg aca age aat get cct teg acg acc act gec cag ctt gta act ccc 1555 

Ser Thr Ser Asn Ala Pro Ser Thr Thr Thr Ala Gin Leu Val Thr Pro 
470 475 480 485 

get gaa cct cag cag tac age gaa tec gat gec ctg gca get ctg ctg 1603 

Ala Glu Pro Gin Gin Tyr Ser Glu Ser Asp Ala Leu Ala Ala Leu Leu 

490 495 500 

aca ggt ggc tct tec ggc ggc acc gac ctg etc aat ggc gca aac tct 1651 
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Thr Gly Gly Ser Ser Gly Gly Thr Asp Leu Leu Asn Gly Ala Asn Ser 
505 510 515 

gag cag etc ctg act ggc ctg ggt tec att gcg get gtg ctg att get 
Glu Gin Leu Leu Thr Gly Leu Gly Ser lie Ala Ala Val Leu lie Ala 
520 525 530 

gcg tct ttg get gat ggt ggc ctg aat ggt ctg ate age aat gtt ggt 
Ala Ser Leu Ala Asp Gly Gly Leu Asn Gly Leu lie Ser Asn Val Gly 
535 540 545 

age aac aac ggc gtc cca gtg ctt ggc gat ate aag ate act gac gtc 
Ser Asn Asn Gly Val Pro Val Leu Gly Asp He Lys He Thr Asp Val 
550 555 560 565 

ate cca ate gtt gat ace gcg ate aac eta acc gga gac aat aag tac 
He Pro He Val Asp Thr Ala He Asn Leu Thr Gly Asp Asn Lys Tyr 
570 575 5S0 

tct cgc ggt tgg aac gac ctg aac aac acg ctt gga cca gtg ctt ggc 
Ser Arg Gly Trp Asn Asp Leu Asn Asn Thr Leu Gly Pro Val Leu Gly 
585 590 595 

get gec act ggt ggc gaa acc acc gtg aag tac acc age gac cag aac 
Ala Ala Thr Gly Gly Glu Thr Thr Val Lys Tyr Thr Ser Asp Gin Asn 
600 605 610 

tct gag gtt act ttc gtg ccg ttt gaa aat ggc ate atg gtg tct tec 
Ser Glu Val Thr Phe Val Pro Phe Glu Asn Gly He Met Val Ser Ser 
615 620 625 

cct gag get gga act cac ggc ctg tgg ggc gca ate ggt gac gcg tgg 
Pro Glu Ala Gly Thr His Gly Leu Trp Gly Ala He Gly Asp Ala Trp 
630 635 640 645 

get cag cag ggc get gac ctt ggc cct ctg gga ctt cca acc agt aat 
Ala Gin Gin Gly Ala Asp Leu Gly Pro Leu Gly Leu Pro Thr Ser Asn 
650 655 660 

gaa tac acc gtt ggc gaa cag ctt cgt gtt gat ttc cag aat ggt tac 
Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp Phe Gin Asn Gly Tyr 
665 670 675 

ate act tac gat tct gcg act ggc cag gca age att cag ctg aac 
He Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser He Gin Leu Asn 
680 685 690 



tagtctcaat tagagecgaa aac 



<210> 30 
<211> 692 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 30 

Met Leu Ala He He Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala 
15 10 15 

Ala Ala Gly Thr Gin Tyr Leu Asn Thr Gin Gly Glu Gly He Gly Pro 
20 25 30 
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Val Ala Val Gin Asn Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val 
35 40 45 

Val Val Glu Asp Ala Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala 
50 55 60 

Arg Thr Val Lys Glu Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala 
65 70 75 80 

Leu Thr Trp Thr Gly Lys Lys Asp He Thr Ala Phe Val Arg Ala Glu 
85 90 95 

Gin Glu Asp Gly Thr Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val 
100 105 110 

Asn Glu Asp Gin Gly Thr Asn Gly Thr Glu Leu He Trp His Gly Pro 
115 120 125 

Thr Asn Lys He Gin Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala 
130 135 140 

Asp Ala Ala Ala Ala Asp Glu Asn Gly Gin Asp He Pro Ala Val Asp 
145 150 155 160 

Ala Ala Glu Ala Ala Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro 
165 170 175 

Val Glu Glu Ala Pro Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu 
180 185 190 

Pro He Ala Glu Pro Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala 
195 200 205 

Pro Leu Pro Ser Asn Tyr Gly Asp He Gin Pro Val Ala Asp Val Asp 
210 215 220 

Aso Gly Leu Asn Ala Val Phe He Asp Gly Asn Ala Asp Ala Gly Val 
225 230 235 240 

Gly He Ala Asn Val Ala Asp Thr Asp Gly Met Pro Lys Val He Ser 
245 250 255 

Arg Ala Gly Trp Gly Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr 
260 265 270 

He Asp Asp Gly Val Ser Ala He Thr He His His Thr Ala Gly Ser 
275 280 285 

Asn Asn Tyr Thr Glu Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr 
290 295 300 

Ser Tyr His Ala Lys Asn Leu Gly Trp Cys Asp He Gly Tyr Gin Ser 
305 310 315 320 

Leu Val Asp Lys Tyr Gly Asn He Tyr Glu Gly Arg Ala Gly Gly Met 
325 330 335 

Thr Asn Ala Val Gin Gly Ala His Ala Gly Gly Phe Asn Gin Asn Thr 
340 345 350 
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Trp Ala lie Ser Met lie Gly Asp Tyr Ser Tyr Asn Ala Pro Pro Gin 
355 360 365 

Glu Thr He Asn Ala Val Gly Glu Leu Ala Gly Trp Arg Ala Lys Val 
370 375 380 

Ala Gly Phe Asp Pro Thr Gly Thr Asp Thr His Tyr Ser Glu Gly Thr 
385 390 395 400 

Ser Tyr Ala Lys Tyr Ser Tyr Gly Thr Arg Val Ser Leu Pro Asn He 
405 410 415 

Leu Ala His Arg Asn Val Gly Leu Thr Ala Cys Pro Gly Asp Ala Gly 
420 425 430 

Tyr Ala Gin Met Glu Asn He Arg Gin He Val Lys Ala Lys Tyr Thr 
435 440 445 

Ser Leu Gin Asn Gly Asn Thr Gly Gly Thr Thr Thr Thr Pro Ala Thr 
450 455 460 

Thr Pro Lys Glu Thr Ser Thr Ser Asn Ala Pro Ser Thr Thr Thr Ala 
465 470 475 480 

Gin Leu Val Thr Pro Ala Glu Pro Gin Gin Tyr Ser Glu Ser Asp Ala 
485 490 495 

Leu Ala Ala Leu Leu Thr Gly Gly Ser Ser Gly Gly Thr Asp Leu Leu 
500 505 510 

Asn Gly Ala Asn Ser Glu Gin Leu Leu Thr Gly Leu Gly Ser He Ala 
515 520 525 

Ala Val Leu He Ala Ala Ser Leu Ala Asp Gly Gly Leu Asn Gly Leu 
530 535 540 

He Ser Asn Val Gly Ser Asn Asn Gly Val Pro Val Leu Gly Asp He 
545 550 555 560 

Lys He Thr Asp Val He Pro He Val Asp Thr Ala He Asn Leu Thr 
565 570 575 

Gly Asp Asn Lys Tyr Ser Arg Gly Trp Asn Asp Leu Asn Asn Thr Leu 
580 585 590 

Gly Pro Val Leu Gly Ala Ala Thr Gly Gly Glu Thr Thr Val Lys Tyr 
595 600 605 

Thr Ser Asp Gin Asn Ser Glu Val Thr Phe Val Pro Phe Glu Asn Gly 
610 615 620 

lie Met Val Ser Ser Pro Glu Ala Gly Thr His Gly Leu Trp Gly Ala 
625 630 635 640 

He Gly Asp Ala Trp Ala Gin Gin Gly Ala Asp Leu Gly Pro Leu Gly 
645 650 655 

Leu Pro Thr Ser Asn Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp 
660 665 670 



Phe Gin Asn Gly Tyr He Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser 
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lie Gin Leu Asn 
690 



<210> 31 
<211> 1377 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1354) 
<223> RXA00135 

<400> 31 

ccccggttcg cgtatagatc ttggttaaat gaacggccat aacttgagat tctagctgtc 

gttacgcaca ggggtgggga acacggataa ggtggggcac gtg aaa gac aag ttt 

Val Lys Asp Lys Phe 



tta gtc act ggt gga gca cag ctg cag ggc get gta aaa gtt tac ggc 
Leu Val Thr Gly Gly Ala Gin Leu Gin Gly Ala Val Lys Val Tyr Gly 



gca aaa aac age gtt ttg aag etc atg gca gca gca ctt etc get gaa 
Ala Lys Asn Ser Val Leu Lys Leu Met Ala Ala Ala Leu Leu Ala Glu 



ggc aca aca act eta acc aat tgc ccc gaa ate etc gac gtc ccc ctg 259 

Gly Thr Thr Thr Leu Thr Asn Cys Pro Glu lie Leu Asp Val Pro Leu 

40 45 50 

atg cgc gac gtc etc gtt ggt ctt ggc tgc gat gtc acc ate gac ggc 307 

Met Arg Asp Val Leu Val Gly Leu Gly Cys Asp Val Thr lie Asp Gly 

55 60 65 

tea acc gta acc att act acc cct gca gaa etc age tec aat get gac 355 

Ser Thr Val Thr He Thr Thr Pro Ala Glu Leu Ser Ser Asn Ala Asp 



ttc cca gca gtc acc caa ttc cgt gca tec gta tgt gtg ctt ggt cca 403 

Phe Pro Ala Val Thr Gin Phe Arg Ala Ser Val Cys Val Leu Gly Pro 

90 95 100 

ttg aca gca cgt tgt ggt cgc gca gtt gta tec ctt ccc ggc ggt gac 451 

Leu Thr Ala Arg Cys Gly Arg Ala Val Val Ser Leu Pro Gly Gly Asp 

105 110 115 

gec att gga tec cgt cca etc gac atg cat caa age ggc ctg gaa aag 499 

Ala He Gly Ser Arg Pro Leu Asp Met His Gin Ser Gly Leu Glu Lys 

120 125 130 

ctt ggt gee acc acc cgc att tec cac ggt gca gta gtt gca gaa get 547 

Leu Gly Ala Thr Thr Arg He Ser His Gly Ala Val Val Ala Glu Ala 

135 140 145 

gaa aag etc gtc ggt gee aac ate acc ctg gar ttc ccg tec gtc ggc 595 

Glu Lys Leu Val Gly Ala Asn He Thr Leu Asp Phe Pro Ser Val Gly 
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gcc acc gaa aac ate etc act gca tec gtc atg gca gaa gga cgc aca 
Ala Thr Glu Asn He Leu Thr Ala Ser Val Met Ala Glu Gly Arg Thr 
170 175 180 

gta tta gat aac gca gcg cgc gaa cca gaa att gtt gat etc tgc cgt 
Val Leu Asp Asn Ala Ala Arg Glu Pro Glu He Val Asp Leu Cys Arg 
185 190 195 

atg ctt cga tec atg ggc gcc aac att gaa ggt gaa gga age cca ccc 
Met Leu Arg Ser Met Gly Ala Asn He Glu Gly Glu Gly Ser Pro Pro 
200 205 210 

ate acc ate gaa ggc gta gag aaa etc acc cca act cag cac gaa gta 
He Thr He Glu Gly Val Glu Lys Leu Thr Pro Thr Gin His Glu Val 
215 220 225 

ate ggc gac cgc ate gtt gcc gga acg tgg gca tac gcc get gcg atg 
He Gly Asp Arg He Val Ala Gly Thr Trp Ala Tyr Ala Ala Ala Met 
230 235 240 245 

act cgt ggc gat att aca gtt ggc gga ate gca cca agg tat ctg cac 
Thr Arg Gly Asp He Thr Val Gly Gly He Ala Pro Arg Tyr Leu His 
250 255 260 

ctt cca ttg gaa aag etc aag ate gcc ggc gcc aag gtg gaa acc tac 
Leu Pro Leu Glu Lys Leu Lys He Ala Gly Ala Lys Val Glu Thr Tyr 
265 270 275 

gaa aac ggc ttc cgc gtc caa atg gat aag cag cct gag gca acc gac 
Glu Asn Gly Phe Arg Val Gin Met Asp Lys Gin Pro Glu Ala Thr Asp 
280 285 290 

tac caa acc etc ccg ttc cca ggg ttc cct aca gat ctg caa ccc atg 
Tyr Gin Thr Leu Pro Phe Pro Gly Phe Pro Thr Asp Leu Gin Pro Met 
295 300 305 

gca att gga ate aac gca gta tct aat gga act tea gta att aca gag 
Ala He Gly He Asn Ala Val Ser Asn Gly Thr Ser Val He Thr Glu 
310 315 320 325 

aat gtc ttt gaa tea cga ttc cgc ttc gtc gat gaa atg ctt cgc ctg 
Asn Val Phe Glu Ser Arg Phe Arg Phe Val Asp Glu Met Leu Arg Leu 
330 335 340 

ggc get gac gcg aat gtc gat ggg cac cac gta gta ate cga gga att 
Gly Ala Asp Ala Asn Val Asp Gly His His Val Val He Arg Gly He 
345 350 355 

gaa cag ctt tec tct act tec gtg tgg tct tea gat ate cgt gca gga 
Glu Gin Leu Ser Ser Thr Ser Val Trp Ser Ser Asp He Arg Ala Gly 
360 365 370 

gca gga ctg gtt ctt gcc gcc ctt tgc gca gac gga gtg acc gaa gtt 
Ala Gly Leu Val Leu Ala Ala Leu Cys Ala Asp Gly Val Thr Glu Val 
375 380 385 



cac gat gtt rtc cac 
His Asp Val Phe His 
390 



cgc gga tac ccc aac ttc gtg gaa aat 
Arg Gly Tyr Pro Asn Phe Val Glu Asn 
400 405 
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ctg cag aaa etc gga gcg acc ate gaa agg gtt tct tec taacgaagee 
Leu Gin Lys Leu Gly Ala Thr He Glu Arg Val Ser Ser 
410 415 



1364 



ttcccatcaa gca 



1377 



<210> 32 
<211> 418 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Val Lys Asp Lys Phe Leu Val Thr Gly Gly Ala Gin Leu Gin Gly Ala 
15 10 15 

Val Lys Val Tyr Gly Ala Lys Asn Ser Val Leu Lys Leu Met Ala Ala 
20 25 30 

Ala Leu Leu Ala Glu Gly Thr Thr Thr Leu Thr Asn Cys Pro Glu He 
35 40 45 

Leu Asp Val Pro Leu Met Arg Asp Val Leu Val Gly Leu Gly Cys Asp 
50 55 60 

Val Thr He Asp Gly Ser Thr Val Thr He Thr Thr Pro Ala Glu Leu 
65 70 75 80 

Ser Ser Asn Ala Asp Phe Pro Ala Val Thr Gin Phe Arg Ala Ser Val 
85 90 95 

Cys Val Leu Gly Pro Leu Thr Ala Arg Cys Gly Arg Ala Val Val Ser 
100 105 110 

Leu Pro Gly Gly Asp Ala He Gly Ser Arg Pro Leu Asp Met His Gin 
115 120 125 

Ser Gly Leu Glu Lys Leu Gly Ala Thr Thr Arg He Ser His Gly Ala 
130 135 140 

Val Val Ala Glu Ala Glu Lys Leu Val Gly Ala Asn He Thr Leu Asp 
145 150 155 160 

Phe Pro Ser Val Gly Ala Thr Glu Asn He Leu Thr Ala Ser Val Met 
165 170 175 

Ala Glu Gly Arg Thr Val Leu Asp Asn Ala Ala Arg Glu Pro Glu He 
180 185 190 

Val Asp Leu Cys Arg Met Leu Arg Ser Met Gly Ala Asn He Glu Gly 
195 200 205 

Glu Gly Ser Pro Pro He Thr He Glu Gly Val Glu Lys Leu Thr Pro 
210 215 220 

Thr Gin His Glu Val He Gly Asp Arg He Val Ala Gly Thr Trp Ala 
225 230 235 240 

Tyr Ala Ala Ala Met Thr Arg Gly Asp He Thr Val Gly Gly He Ala 



245 



250 



255 
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Pro Arg Tyr Leu His Leu Pro Leu Glu Lys Leu Lys lie Ala Gly Ala 
260 265 270 

Lys Val Glu Thr Tyr Glu Asn Gly Phe Arg Val Gin Met Asp Lys Gin 
275 280 285 

Pro Glu Ala Thr Asp Tyr Gin Thr Leu Pro Phe Pro Gly Phe Pro Thr 
290 295 300 

Asp Leu Gin Pro Met Ala He Gly He Asn Ala Val Ser Asn Gly Thr 
305 310 315 320 

Ser Val He Thr Glu Asn Val Phe Glu Ser Arg Phe Arg Phe Val Asp 
325 330 335 

Glu Met Leu Arg Leu Gly Ala Asp Ala Asn Val Asp Gly His His Val 
340 345 350 

Val He Arg Gly He Glu Gin Leu Ser Ser Thr Ser Val Trp Ser Ser 
355 360 365 

Asp He Arg Ala Gly Ala Gly Leu Val Leu Ala Ala Leu Cys Ala Asp 
370 375 380 

Gly Val Thr Glu Val His Asp Val Phe His He Asp Arg Gly Tyr Pro 
385 390 395 400 

Asn Phe Val Glu Asn Leu Gin Lys Leu Gly Ala Thr He Glu Arg Val 
405 410 415 



<210> 33 
<211> 1221 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXA02706 

<400> 33 

ggtcgcagaa gcactacatg gcatggtgcc gggcctcaaa aacacaggtg gctcggtcaa 60 

cgacgattct cgtcggaacg tggaaggaca gtagaaaaca atg caa cag att atg 11 

Met Gin Gin He Met 
1 5 

gtc agt gga acg gtt gcg ttc etc gtc tea ate ttt etc acc ccg gtg 16 
Val Ser Gly Thr Val Ala Phe Leu Val Ser He Phe Leu Thr Pro Val 
10 15 20 

ttg ate cgt tat ttc act aac cgc cag ttg ggc cag gaa ate cgt gaa 21 
Leu He Arg Tyr Phe Thr Asn Arg Gin Leu Gly Gin Glu He Arg Glu 
25 30 35 



gaa ggc ctg cag tct cac ttg cgt aag cgt ggc act cca acc atg ggt 
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Glu Gly Leu Gin Ser His Leu Arg Lys Arg Gly Thr Pro Thr Met Gly 

40 45 50 

ggc att gcg att ate gcg ggc att gtt gtg gec tat gtg ttt acc aat 

Gly lie Ala lie lie Ala Gly lie Val Val Ala Tyr Val Phe Thr Asn 



ate ttg gec atg ate caa ggc gtt ggt gga ttc aca gtc tec ggc ttg 
He Leu Ala Met He Gin Gly Val Gly Gly Phe Thr Val Ser Gly Leu 



etc gtg ttg ggt ctg acc ttg ggc ctt ggt gee act ggt ttc gec gat 
Leu Val Leu Gly Leu Thr Leu Gly Leu Gly Ala Thr Gly Phe Ala Asp 
90 95 100 

gac ttc ate aag ctg tac atg aac cga aac ctt ggt ttg aac aag acc 
Asp Phe He Lys Leu Tyr Met Asn Arg Asn Leu Gly Leu Asn Lys Thr 
105 110 115 

get aag ctg gtg tct cag ctg gec att gcg ttg ate ttt ggt ttt ttg 
Ala Lys Leu Val Ser Gin Leu Ala He Ala Leu He Phe Gly Phe Leu 
120 125 130 

gta ctg cag ttt ccc gat gaa aac ggt ctg acc cca gca tea acc cac 
Val Leu Gin Phe Pro Asp Glu Asn Gly Leu Thr Pro Ala Ser Thr His 
135 140 145 

ctg tea ttc att cgc gat ate gac acc att gac ctt ggc ttc ggg ggc 
Leu Ser Phe He Arg Asp He Asp Thr He Asp Leu Gly Phe Gly Gly 
150 155 160 165 

age gtt ttt ggc ate ate gtg ttc etc ate ttt ate tac gtt gtg gtc 
Ser Val Phe Gly He He Val Phe Leu He Phe He Tyr Val Val Val 
170 175 180 

age gcg tgg teg aat gee gtg aac ate act gac ggt ttg gat ggt ttg 
Ser Ala Trp Ser Asn Ala Val Asn He Thr Asp Gly Leu Asp Gly Leu 
185 190 195 

gee gca ggt acc aca gca ttt gtc atg ggt get tac acc ttg ate acg 
Ala Ala Gly Thr Thr Ala Phe Val Met Gly Ala Tyr Thr Leu He Thr 
200 205 210 

ttc tgg cag ttc cga aac tec tgc gat act gca gtg gaa gcg ggt tgc 
Phe Trp Gin Phe Arg Asn Ser Cys Asp Thr Ala Val Glu Ala Gly Cys 
215 220 225 

tat acg gtg cgt gat cca ctg gat ttg tec gtg ttg tgt get get ggt 
Tyr Thr Val Arg Asp Pro Leu Asp Leu Ser Val Leu Cys Ala Ala Gly 
230 235 240 245 

ctg ggc gee acc ttg ggc ttt ctg tgg tgg aat gcg gcg ccg gca aag 
Leu Gly Ala Thr Leu Gly Phe Leu Trp Trp Asn Ala Ala Pro Ala Lys 
250 255 260 

ate ttc atg ggc gat act ggt tct ttg gca erg ggc ggt ttg gtt gca 
He Phe Met Gly Asp Thr Gly Ser Leu Ala Leu Gly Gly Leu Val Ala 
265 " 270 275 

ggt att tct gtg gtt agt cgc acc gag ctg etc atg gtt ate ate ggc 
Gly He Ser Val Val Ser Arg Thr Glu Leu Leu Met Val He He Gly 
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gcg ctg ttt gtc att gag ate get tct gtt gcg ate cag ate ggc gtg 1027 
Ala Leu Phe Val He Glu He Ala Ser Val Ala He Gin He Gly Val 
295 300 305 



ttt aag acc cgc ggt aag cgt gtg ttc aaa atg get ccg ate cac cac 

Phe Lys Thr Arg Gly Lys Arg Val Phe Lys Met Ala Pro He His His 
310 315 320 325 

cac ttc gag gee ctt ggg tgg get gaa act acc gtg acc ate cgt ttc 

His Phe Glu Ala Leu Gly Trp Ala Glu Thr Thr Val Thr He Arg Phe 

330 335 340 

tgg ctg ate gcg ate atg get gtg ttg gcg ggt gtc ggt gtg ttt tac 

Trp Leu He Ala He Met Ala Val Leu Ala Gly Val Gly Val Phe Tyr 

345 350 355 

age gac tgg etc cac tta gcg gag gta taaataatta tgggttctct 
Ser Asp Trp Leu His Leu Ala Glu Val 
360 365 



1075 



<210> 34 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Met Gin Gin He Met Val Ser Gly Thr Val Ala Phe Leu Val Ser He 
15 10 15 

Phe Leu Thr Pro Val Leu He Arg Tyr Phe Thr Asn Arg Gin Leu Gly 
20 25 30 

Gin Glu He Arg Glu Glu Gly Leu Gin Ser His Leu Arg Lys Arg Gly 
35 40 45 

Thr Pro Thr Met Gly Gly He Ala He lie Ala Gly lie Val Val Ala 
50 55 60 

Tyr Val Phe Thr Asn He Leu Ala Met He Gin Gly Val Gly Gly Phe 
65 70 75 80 

Thr Val Ser Gly Leu Leu Val Leu Gly Leu Thr Leu Gly Leu Gly Ala 
85 90 95 

Thr Gly Phe Ala Asp Asp Phe He Lys Leu Tyr Met Asn Arg Asn Leu 
100 105 110 

Gly Leu Asn Lys Thr Ala Lys Leu Val Ser Gin Leu Ala He Ala Leu 
115 120 125 

He Phe Gly Phe Leu Val Leu Gin Phe Pro Asp Glu Asn Gly Leu Thr 
130 135 140 



Pro Ala Ser Thr His Leu Ser Phe He Arg Asp He Asp Thr He Asp 
145 150 155 160 
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Leu Gly Phe Gly Gly Ser Val Phe Gly He He Val Phe Leu He Phe 
165 170 175 

He Tyr Val Val Val Ser Ala Trp Ser Asn Ala Val Asn He Thr Asp 
180 185 190 

Gly Leu Asp Gly Leu Ala Ala Gly Thr Thr Ala Phe Val Met Gly Ala 
195 200 205 

Tyr Thr Leu lie Thr Phe Trp Gin Phe Arg Asn Ser Cys Asp Thr Ala 
210 215 220 

Val Glu Ala Gly Cys Tyr Thr Val Arg Asp Pro Leu Asp Leu Ser Val 
225 230 235 240 

Leu Cys Ala Ala Gly Leu Gly Ala Thr Leu Gly Phe Leu Trp Trp Asn 
245 250 255 

Ala Ala Pro Ala Lys He Phe Met Gly Asp Thr Gly Ser Leu Ala Leu 
260 265 270 

Gly Gly Leu Val Ala Gly He Ser Val Val Ser Arg Thr Glu Leu Leu 
275 280 285 

Met Val He He Gly Ala Leu Phe Val lie Glu lie Ala Ser Val Ala 
290 295 300 

He Gin He Gly Val Phe Lys Thr Arg Gly Lys Arg Val Phe Lys Met 
305 310 315 320 

Ala Pro He His His His Phe Glu Ala Leu Gly Trp Ala Glu Thr Thr 
325 330 335 

Val Thr He Arg Phe Trp Leu He Ala He Met Ala Val Leu Ala Gly 
340 345 350 

Val Gly Val Phe Tyr Ser Asp Trp Leu His Leu Ala Glu Val 
355 360 365 



<210> 35 
<211> 972 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (949) 

<223> RXA02411 

<400> 35 

gcagcgaatc gtctggtttc ttgatcgggt gaatcagcca ttgccatatt gtgacacatc 60 

ttggacggat aaaaagggaa gcaacgcgag gtggcttatg atg gca acc gtg act 115 

Met Ala Thr Val Thr 
1 5 



gat ttc agt gga ret arg att gaa cgc ccc gtg cca ggt get gat gcg 163 
Asp Phe Ser Gly Ser Met lie Glu Arg Pro Val Pro Gly Ala Asp Ala 
10 15 20 
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ccg att gga att ttt gat tct gga gtt ggc gga tta acc gta get cgc 
Pro lie Gly He Phe Asp Ser Gly Val Gly Gly Leu Thr Val Ala Arg 



aca ate ate gat caa ttg cca cat gaa tea gtt att tat ate ggt gat 
Thr He He Asp Gin Leu Pro His Glu Ser Val He Tyr He Gly Asp 



act gee aat ggc cct tat ggt ccg ttg cct ate get aag gtc cgt gag 
Thr Ala Asn Gly Pro Tyr Gly Pro Leu Pro He Ala Lys Val Arg Glu 
55 60 65 

cac gec ate cgc att gec gat gag ttg gtg gaa cgc gga tgc aag atg 
His Ala He Arg He Ala Asp Glu Leu Val Glu Arg Gly Cys Lys Met 
70 75 80 85 

att gtc att gec tgc aac act gcg tec get gcg ttt etc cga gat gec 
He Val He Ala Cys Asn Thr Ala Ser Ala Ala Phe Leu Arg Asp Ala 
90 95 100 

cgt gaa cga tac agt gtg cca gtc gtg gaa gtt att ctt ccc gca gta 
Arg Glu Arg Tyr Ser Val Pro Val Val Glu Val He Leu Pro Ala Val 
105 110 115 

agg cgt gcg gtg gca tec acc cgc aat ggc aaa gtg ggc gtg ate ggc 
Arg Arg Ala Val Ala Ser Thr Arg Asn Gly Lys Val Gly Val He Gly 
120 125 130 

aca gtg gga acc att aac tec ggt gcg tac cag gat ctt ttc tct gca 
Thr Val Gly Thr He Asn Ser Gly Ala Tyr Gin Asp Leu Phe Ser Ala 
135 140 145 

age ccc tec att gtg gtc aac gca gtg gca tgc cca egg ttt gtg gat 
Ser Pro Ser He Val Val Asn Ala Val Ala Cys Pro Arg Phe Val Asp 
150 155 160 165 

ttc gtg gaa cgc gga att acc age ggc agg cag ate etc aac att gcg 
Phe Val Glu Arg Gly He Thr Ser Gly Arg Gin He Leu Asn He Ala 
170 175 180 

cag gat tat tta gag cct ttg caa gca gaa ggg gtg gac acc etc gtg 
Gin Asp Tyr Leu Glu Pro Leu Gin Ala Glu Gly Val Asp Thr Leu Val 
185 190 195 

ctt gga tgc acc cac tat cca ctg ctt tec ggt gtc att cag ttg gca 
Leu Gly Cys Thr His Tyr Pro Leu Leu Ser Gly Val He Gin Leu Ala 
200 205 210 

atg ggg gac cac gta agt ttg gtc tct age gcg gaa gaa act gcg aaa 
Met Gly Asp His Val Ser Leu Val Ser Ser Ala Glu Glu Thr Ala Lys 
215 220 225 

gac gtg ctg aga att ttg age cag caa gat ctt tta gec gat ccg gac 
Asp Val Leu Arg He Leu Ser Gin Gin Asp Leu Leu Ala Asp Pro Asp 
230 235 240 245 

atg cat cct gag cca agt tat age ttt gaa tea aca ggc gat ccg gaa 
Met His Pro Glu Pro Ser Tyr Ser Phe Glu Ser Thr Gly Asp Pro Glu 
250 255 260 

ate ttt gcg caa tta age cgc cga ttc ctt gga cca att gtt tec caa 
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He Phe Ala Gin Leu Ser Arg Arg Phe Leu Gly Pro He Val Ser Gin 
265 270 275 

gtg aga caa aac gag gga taaccccagg tgtgtgttct acc 
Val Arg Gin Asn Glu Gly 
280 



<210> 36 
<211> 283 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Ala Thr Val Thr Asp Phe Ser Gly Ser Met He Glu Arg Pro Val 
15 10 15 

Pro Gly Ala Asp Ala Pro He Gly He Phe Asp Ser Gly Val Gly Gly 



Leu Thr Val Ala Arg Thr He He Asp Gin Leu Pro His Glu Ser Val 

35 40 45 

He Tyr He Gly Asp Thr Ala Asn Gly Pro Tyr Gly Pro Leu Pro He 

50 55 60 

Ala Lys Val Arg Glu His Ala He Arg He Ala Asp Glu Leu Val Glu 



Arg Gly Cys Lys Met He Val He Ala Cys Asn Thr Ala Ser Ala Ala 
85 90 95 

Phe Leu Arg Asp Ala Arg Glu Arg Tyr Ser Val Pro Val Val Glu Val 
100 105 110 

He Leu Pro Ala Val Arg Arg Ala Val Ala Ser Thr Arg Asn Gly Lys 
115 120 125 

Val Gly Val He Gly Thr Val Gly Thr He Asn Ser Gly Ala Tyr Gin 
130 135 140 

Asp Leu Phe Ser Ala Ser Pro Ser He Val Val Asn Ala Val Ala Cys 
145 150 155 160 

Pro Arg Phe Val Asp Phe Val Glu Arg Gly He Thr Ser Gly Arg Gin 
165 170 175 

He Leu Asn He Ala Gin Asp Tyr Leu Glu Pro Leu Gin Ala Glu Gly 
180 185 190 

Val Asp Thr Leu Val Leu Gly Cys Thr His Tyr Pro Leu Leu Ser Gly 
195 200 205 

Val He Gin Leu Ala Met Gly Asp His Val Ser Leu Val Ser Ser Ala 
210 215 220 

Glu Glu Thr Ala Lys Asp Val Leu Arg He Leu Ser Gin Gin Asp Leu 
225 230 235 240 

Leu Ala Asp Pro Asp Met His Pro Glu Pro Ser Tyr Ser Phe Glu Ser 
245 250 255 
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Thr Gly Asp Pro Glu lie Phe Ala Gin Leu Ser Arg Arg Phe Leu Gly 
260 265 270 



Pro lie Val Ser Gin Val Arg Gin Asn Glu Gly 
275 280 



<210> 37 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1180) 
<223> RXN01022 

<400> 37 

cggtgtgtgc caccgagata tgaaagtaac tgacatgatt gtggctctca tgggcaggtc 60 

taagaaggct gagtagtctt aggttgtaag cttcaatgct gtg age aac tct aat 115 

Val Ser Asn Ser Asn 

1 5 

tct gga aaa gtc cgc gtc gca gtc gtt tat ggt ggt cgc agt tct gag 163 

Ser Gly Lys Val Arg Val Ala Val Val Tyr Gly Gly Arg Ser Ser Glu 

10 15 20 



cac tec gtc tec tgc gtc tec get ggt get ate atg gec cat etc gat 211 
His Ser Val Ser Cys Val Ser Ala Gly Ala lie Met Ala His Leu Asp 



cct gag aag tac gat gtg att ccc gtc ggc att act gtc gac ggc gcg 259 

Pro Glu Lys Tyr Asp Val lie Pro Val Gly lie Thr Val Asp Gly Ala 

40 45 50 

tgg gtt gtt ggt gaa ace gat cca cag aag eta act etc ate gat cgc 307 

Trp Val Val Gly Glu Thr Asp Pro Gin Lys Leu Thr Leu lie Asp Arg 



acc atg cct gag gtg gag cat cat gaa gag gtt cgc cca age ctg gat 355 

Thr Met Pro Glu Val Glu His His Glu Glu Val Arg Pro Ser Leu Asp 
70 75 80 85 

ccc gca cac cgt gga gag ttc cac ttt tec gat ggc age ttg tat gec 403 

Pro Ala His Arg Gly Glu Phe His Phe Ser Asp Gly Ser Leu Tyr Ala 
90 95 100 

acc get gat gtg att ttc cct gtg ctg cat ggt cgt ttt ggt gaa gac 451 

Thr Ala Asp Val lie Phe Pro Val Leu His Gly Arg Phe Gly Glu Asp 
105 110 115 

ggc act gtg cag ggt ctg ttt gca ctg tct gat att ccg gtc gtt ggc 499 

Gly Thr Val Gin Gly Leu Phe Ala Leu Ser Asp lie Pro Val Val Gly 

120 125 130 

cca ggt gtg ctg gec tct get gcg gga arg gac aag gaa tac act aag 547 

Pro Gly Val Leu Ala Ser Ala Ala Gly Met Asp Lys Glu Tyr Thr Lys 

135 140 145 
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aag etc atg gca gcg gaa ggg ctg ccc gtt ggc cgt gag gtg att eta 595 

Lys Leu Met Ala Ala Glu Gly Leu Pro Val Gly Arg Glu Val lie Leu 

150 155 160 165 

cgt gat cgt acc gag ctg acc gag gca gaa aag aac ctg ctg ggc ctg 643 

Arg Asp Arg Thr Glu Leu Thr Glu Ala Glu Lys Asn Leu Leu Gly Leu 
170 175 180 

cct gta ttt gtg aag cct gcg cgt ggt ggc tea teg att ggt ate tct 691 

Pro Val Phe Val Lys Pro Ala Arg Gly Gly Ser Ser lie Gly lie Ser 
185 190 195 

cgt gtt act gcg tgg gag gat ttt aat aag get gtg ggg ctt get cgt 739 

Arg Val Thr Ala Trp Glu Asp Phe Asn Lys Ala Val Gly Leu Ala Arg 

200 205 210 

gee cat gat gag aag gtc att gtg gaa tea gag ate gtt ggc tct gag 787 

Ala His Asp Glu Lys Val lie Val Glu Ser Glu He Val Gly Ser Glu 
215 220 225 

gtg gag tgt ggc gtg ctg cag tat cca gac ggt cgt ate gtg gcg tct 835 

Val Glu Cys Gly Val Leu Gin Tyr Pro Asp Gly Arg He Val Ala Ser 

230 235 240 245 

gtt cct gcg ttg ctg tct ggc acc gaa tea ggc get ggt gga ttc tat 883 

Val Pro Ala Leu Leu Ser Gly Thr Glu Ser Gly Ala Gly Gly Phe Tyr 
250 255 260 

gac ttt gat acc aag tac ttg gac aac gtt gtt act gca gag ate cca 931 

Asp Phe Asp Thr Lys Tyr Leu Asp Asn Val Val Thr Ala Glu He Pro 
265 270 275 

gca ccg ctt gat gag aag acc acg gaa ctg ate cag tct ttg get gtg 979 

Ala Pro Leu Asp Glu Lys Thr Thr Glu Leu He Gin Ser Leu Ala Val 

280 285 290 

gaa tct ttc cag get ctt gcg tgt gaa ggc ctt get cgc gtg gac ttc 1027 

Glu Ser Phe Gin Ala Leu Ala Cys Glu Gly Leu Ala Arg Val Asp Phe 
295 300 305 

ttt gtt acc gee aat ggt cct gtg etc aat gag ate aac acc atg cca 1075 

Phe Val Thr Ala Asn Gly Pro Val Leu Asn Glu He Asn Thr Met Pro 

310 315 320 325 

gga ttt acc ccc att tec atg tac cca cag atg ttc act gca tea ggc 1123 

Gly Phe Thr Pro He Ser Met Tyr Pro Gin Met Phe Thr Ala Ser Gly 
330 335 340 

gtg get tat gag gaa ttg ttg gat gtg ttg gtg cag cag gca ttg cac 1171 

Val Ala Tyr Glu Glu Leu Leu Asp Val Leu Val Gin Gin Ala Leu His 
345 350 355 

cgc gac aac tagcatcaaa taaaaacagc ccc 1203 
Arg Asp Asn 
360 



<210> 38 
<211> 360 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 38 

Val Ser Asn Ser Asn Ser Gly Lys Val Arg Val Ala Val Val Tyr Gly 



Gly Arg Ser Ser Glu His Ser Val Ser Cys Val Ser Ala Gly Ala lie 

20 25 30 

Met Ala His Leu Asp Pro Glu Lys Tyr Asp Val lie Pro Val Gly lie 
35 40 45 

Thr Val Asp Gly Ala Trp Val Val Gly Glu Thr Asp Pro Gin Lys Leu 
50 55 60 

Thr Leu He Asp Arg Thr Met Pro Glu Val Glu His His Glu Glu Val 



Arg Pro Ser Leu Asp Pro Ala His Arg Gly Glu Phe His Phe Ser Asp 
85 90 95 

Gly Ser Leu Tyr Ala Thr Ala Asp Val lie Phe Pro Val Leu His Gly 
100 105 110 

Arg Phe Gly Glu Asp Gly Thr Val Gin Gly Leu Phe Ala Leu Ser Asp 
115 120 125 

He Pro Val Val Gly Pro Gly Val Leu Ala Ser Ala Ala Gly Met Asp 
130 135 140 

Lys Glu Tyr Thr Lys Lys Leu Met Ala Ala Glu Gly Leu Pro Val Gly 
145 150 155 160 

Arg Glu Val He Leu Arg Asp Arg Thr Glu Leu Thr Glu Ala Glu Lys 
165 170 175 

Asn Leu Leu Gly Leu Pro Val Phe Val Lys Pro Ala Arg Gly Gly Ser 
180 185 190 

Ser lie Gly He Ser Arg Val Thr Ala Trp Glu Asp Phe Asn Lys Ala 
195 200 205 

Val Gly Leu Ala Arg Ala His Asp Glu Lys Val He Val Glu Ser Glu 
210 215 220 

He Val Gly Ser Glu Val Glu Cys Gly Val Leu Gin Tyr Pro Asp Gly 
225 230 235 240 

Arg He Val Ala Ser Val Pro Ala Leu Leu Ser Gly Thr Glu Ser Gly 
245 250 255 

Ala Gly Gly Phe Tyr Asp Phe Asp Thr Lys Tyr Leu Asp Asn Val Val 
260 265 270 

Thr Ala Glu He Pro Ala Pro Leu Asp Glu Lys Thr Thr Glu Leu He 
275 280 285 

Gin Ser Leu Ala Val Glu Ser Phe Gin Ala Leu Ala Cys Glu Gly Leu 
290 295 300 

Ala Arg Val Asp Phe Phe Val Thr Ala Asn Gly Pro Val Leu Asn Glu 
305 310 315 320 
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He Asn Thr Met Pro Gly Phe Thr Pro He Ser Met Tyr Pro Gin Met 
325 330 335 

Phe Thr Ala Ser Gly Val Ala Tyr Glu Glu Leu Leu Asp Val Leu Val 
340 345 350 

Gin Gin Ala Leu His Arg Asp Asn 
355 360 



<210> 39 
<211> 827 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (804) 
<223> FRXA01022 

<400> 39 

cac ttt tec gat ggc age ttg tat gec acc get gat gtg att ttc cct 48 

His Phe Ser Asp Gly Ser Leu Tyr Ala Thr Ala Asp Val He Phe Pro 
15 10 15 

gtg ctg cat ggt cgt ttt ggt gaa gac gec act gtg cag ggt ctg ttt 96 
Val Leu His Gly Arg Phe Gly Glu Asp Gly Thr Val Gin Gly Leu Phe 
20 25 30 

gca ctg tct gat att ccg gtc gtt ggc cca ggt gtg ctg gec tct get 144 
Ala Leu Ser Asp He Pro Val Val Gly Pro Gly Val Leu Ala Ser Ala 
35 40 45 

gcg gga atg gac aag gaa tac act aag aag etc atg gca gcg gaa ggg 192 
Ala Gly Met Asp Lys Glu Tyr Thr Lys Lys Leu Met Ala Ala Glu Gly 
50 55 60 

ctg ccc gtt ggc cgt gag gtg att eta cgt gat cgt acc gag ctg acc 240 
Leu Pro Val Gly Arg Glu Val He Leu Arg Asp Arg Thr Glu Leu Thr 
65 70 75 80 

gag gca gaa aag aac ctg ctg ggc ctg cct gta ttt gtg aag cct gcg 288 
Glu Ala Glu Lys Asn Leu Leu Gly Leu Pro Val Phe Val Lys Pro Ala 
85 90 95 

cgt ggt ggc tea teg att ggt ate tct cgt gtt act gcg tgg gag gat 336 
Arg Gly Gly Ser Ser lie Gly lie Ser Arg Val Thr Ala Trp Glu Asp 
100 105 110 

ttt aat aag get gtg ggg ctt get cgt gec cat gat gag aag gtc att 384 
Phe Asn Lys Ala Val Gly Leu Ala Arg Ala His Asp Glu Lys Val He 
115 120 125 

gtg gaa tea gag ate gtt ggc tct gag gtg gag tgt ggc gtg ctg cag 432 
Val Glu Ser Glu He Val Gly Ser Glu Val Glu Cys Gly Val Leu Gin 
130 135 140 

tat cca gac ggt cgt ate gtg gcg tct gtt cct gcg ttg ctg tct ggc 480 
Tyr Pro Asp Gly Arg He Val Ala Ser Val Pro Ala Leu Leu Ser Gly 
145 * 150 155 160 
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acc gaa tea ggc get ggt gga ttc tat gac ttt gat acc aag tac ttg 528 
Thr Glu Ser Gly Ala Gly Gly Phe Tyr Asp Phe Asp Thr Lys Tyr Leu 
165 170 175 

gac aac gtt gtt act gca gag ate cca gca ccg ctt gat gag aag acc 576 
Asp Asn Val Val Thr Ala Glu lie Pro Ala Pro Leu Asp Glu Lys Thr 
180 185 190 

acg gaa ctg ate cag tct ttg get gtg gaa tct ttc cag get ctt gcg 624 
Thr Glu Leu He Gin Ser Leu Ala Val Glu Ser Phe Gin Ala Leu Ala 
195 200 205 

tgt gaa ggc ctt get cgc gtg gac ttc ttt gtt acc gec aat ggt cct 672 
Cys Glu Gly Leu Ala Arg Val Asp Phe Phe Val Thr Ala Asn Gly Pro 
210 215 220 

gtg etc aat gag ate aac acc atg cca gga ttt acc ccc att tec atg 720 
Val Leu Asn Glu He Asn Thr Met Pro Gly Phe Thr Pro He Ser Met 
225 230 235 240 

tac cca cag atg ttc act gca tea ggc gtg get tat gag gaa ttg ttg 768 
Tyr Pro Gin Met Phe Thr Ala Ser Gly Val Ala Tyr Glu Glu Leu Leu 
245 250 255 

gat gtg ttg gtg cag cag gca ttg cac cgc gac aac tagcatcaaa 814 
Asp Val Leu Val Gin Gin Ala Leu His Arg Asp Asn 
260 265 

taaaaacagc ccc 827 

<210> 40 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

His Phe Ser Asp Gly Ser Leu Tyr Ala Thr Ala Asp Val He Phe Pro 
15 10 15 

Val Leu His Gly Arg Phe Gly Glu Asp Gly Thr Val Gin Gly Leu Phe 
20 25 30 

Ala Leu Ser Asp He Pro Val Val Gly Pro Gly Val Leu Ala Ser Ala 
35 40 45 

Ala Gly Met Asp Lys Glu Tyr Thr Lys Lys Leu Met Ala Ala Glu Gly 
50 55 60 

Leu Pro Val Gly Arg Glu Val He Leu Arg Asp Arg Thr Glu Leu Thr 



Glu Ala Glu Lys Asn Leu Leu Gly Leu Pro Val Phe Val Lys Pro Ala 

85 90 95 

Arg Gly Gly Ser Ser He Gly He Ser Arg Val Thr Ala Trp Glu Asp 

100 105 110 

Phe Asn Lys Ala Val Gly Leu Ala Arg Ala His Asp Glu Lys Val He 

115 120 125 
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Val Glu Ser Glu He Val Gly Ser Glu Val Glu Cys Gly Val Leu Gin 
130 135 140 

Tyr Pro Asp Gly Arg He Val Ala Ser Val Pro Ala Leu Leu Ser Gly 
145 150 155 160 

Thr Glu Ser Gly Ala Gly Gly Phe Tyr Asp Phe Asp Thr Lys Tyr Leu 
165 170 175 

Asp Asn Val Val Thr Ala Glu He Pro Ala Pro Leu Asp Glu Lys Thr 
180 185 190 

Thr Glu Leu He Gin Ser Leu Ala Val Glu Ser Phe Gin Ala Leu Ala 
195 200 205 

Cys Glu Gly Leu Ala Arg Val Asp Phe Phe Val Thr Ala Asn Gly Pro 
210 215 220 

Val Leu Asn Glu lie Asn Thr Met Pro Gly Phe Thr Pro He Ser Met 
225 230 235 240 

Tyr Pro Gin Met Phe Thr Ala Ser Gly Val Ala Tyr Glu Glu Leu Leu 
245 250 255 

Asp Val Leu Val Gin Gin Ala Leu His Arg Asp Asn 
260 265 



<210> 41 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA02703 

<400> 41 

caaagcaggc ctaccgagcg ccgttccgag agtcgcgcga tgattggcgt gacaaccgca 60 

accgcagata aatgtgaaat caggagaact acgaataaag atg get aac tec cca 115 

Met Ala Asn Ser Pro 

1 5 

aaa ccc atg egg gtt gtc gtt get ggt ggc ggt acc gca gga cat att 163 

Lys Pro Met Arg Val Val Val Ala Gly Gly Gly Thr Ala Gly His He 

10 15 20 

gag cct gcg ttg gca gtg get gaa gcg ctg cgc gat aag cac ggt gca 211 
Glu Pro Ala Leu Ala Val Ala Glu Ala Leu Arg Asp Lys His Gly Ala 
25 30 35 

aca gtt teg get tta ggt act get cgt ggt ttg gaa aca acc ctg gtg 259 
Thr Val Ser Ala Leu Gly Thr Ala Arg Gly Leu Glu Thr Thr Leu Val 
40 45 50 

cct gat cgt ggg ttt gag ctt cat etc ate gag ccg gtt cca gtc cca 307 
Pro Asp Arg Gly Phe Glu Leu His Leu lie Glu Pro Val Pro Val Pro 
55 60 65 
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cgc aag ccc aat atg gat ttg ttg aag etc cca ttc egg gta get aag 
Arg Lys Pro Asn Met Asp Leu Leu Lys Leu Pro Phe Arg Val Ala Lys 



gca tta ggc caa gca cgc aag gca ctg aag gac aca gac get caa gcg 403 
Ala Leu Gly Gin Ala Arg Lys Ala Leu Lys Asp Thr Asp Ala Gin Ala 
90 95 100 

gtc ate ggc ttt ggc ggt tat gta tct get ccg get tat atg gcg gcg 451 
Val He Gly Phe Gly Gly Tyr Val Ser Ala Pro Ala Tyr Met Ala Ala 
105 110 115 

aag tct ttg ggc ttg cca ttt ttt gtc cac gaa gec aac gec cgt gca 499 
Lys Ser Leu Gly Leu Pro Phe Phe Val His Glu Ala Asn Ala Arg Ala 
120 125 130 

ggc atg gee aac aaa ttg gge gtc aag etc ggt ggc gtt ggc ctt aat 547 
Gly Met Ala Asn Lys Leu Gly Val Lys Leu Gly Gly Val Gly Leu Asn 
135 140 145 

get gtt get ggt tec ggc atg gac ggc gac gtg gtg ggc att ccg att 595 
Ala Val Ala Gly Ser Gly Met Asp Gly Asp Val Val Gly He Pro He 
150 155 160 165 



cgt get gtt tta agt ggc gcg egg gat gag tec gca get gac cga gec 
Arg Ala Val Leu Ser Gly Ala Arg Asp Glu Ser Ala Ala Asp Arg Ala 
170 175 180 



643 



agg gac act tgg ggt ttg gac aag gac cgc caa ace att ttt gtc ace 691 
Arg Asp Thr Trp Gly Leu Asp Lys Asp Arg Gin Thr He Phe Val Thr 
185 190 195 

ggt ggt teg cag ggc tct gtg agt ate aac aag gee gtc gag caa get 739 
Gly Gly Ser Gin Gly Ser Val Ser He Asn Lys Ala Val Glu Gin Ala 
200 205 210 

gta gat cag ctg gtg gag gca ggt ttc cag gtg etc cac gec gtg ggt 787 
Val Asp Gin Leu Val Glu Ala Gly Phe Gin Val Leu His Ala Val Gly 
215 220 225 

aag aaa aac gag ttg cct gca gcg aaa ccc ggc tac cat ccc gtt ccg 835 
Lys Lys Asn Glu Leu Pro Ala Ala Lys Pro Gly Tyr His Pro Val Pro 
230 235 240 245 

ttt ate gac gat atg cag get gec tac ace gtt get gat ctt ate gtg 883 
Phe He Asp Asp Met Gin Ala Ala Tyr Thr Val Ala Asp Leu He Val 
250 255 260 

tgc cgc tec ggc gcg atg acg gtt gca gag gtc acc gee gec ggc gtc 931 
Cys Arg Ser Gly Ala Met Thr Val Ala Glu Val Thr Ala Ala Gly Val 
265 270 275 

ccc gcg att tat gtc ccg ctg cct cac ggc aac ggt gag cag get etc 979 
Pro Ala He Tyr Val Pro Leu Pro His Gly Asn Gly Glu Gin Ala Leu 
280 285 290 

aac gec cag get gtc att aaa get ggt gec gca cgc cag ate gac gac 1027 
Asn Ala Gin Ala Val He Lys Ala Gly Ala Ala Arg Gin He Asp Asp 
295 300 305 
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gcg gac ttc acc gcc cag acg ctt ate gac gec acc ctt gac att etc 1075 
Ala Asp Phe Thr Ala Gin Thr Leu lie Asp Ala Thr Leu Asp lie Leu 
310 315 320 325 

ctt cat ccc tec aca cac caa teg atg teg gac gca get aaa acc tec 1123 
Leu His Pro Ser Thr His Gin Ser Met Ser Asp Ala Ala Lys Thr Ser 
330 335 340 

acc gca ggt aac gcc tec acg gtg att gca gac atg att get gca act 1171 
Thr Ala Gly Asn Ala Ser Thr Val lie Ala Asp Met He Ala Ala Thr 
345 350 355 

ate aat age caa cac aac taaaacgacc agctcaacgc aaa 1212 
He Asn Ser Gin His Asn 
360 



<210> 42 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 42 

Met Ala Asn Ser Pro Lys Pro Met Arg Val Vai Val Ala Gly Gly Gly 
15 10 15 

Thr Ala Gly His He Glu Pro Ala Leu Ala Val Ala Glu Ala Leu Arg 
20 25 30 

Asp Lys His Gly Ala Thr Val Ser Ala Leu Gly Thr Ala Arg Gly Leu 
35 40 45 

Glu Thr Thr Leu Val Pro Asp Arg Gly Phe Glu Leu His Leu He Glu 
50 55 60 

Pro Val Pro Val Pro Arg Lys Pro Asn Met Asp Leu Leu Lys Leu Pro 



Phe Arg Val Ala Lys Ala Leu Gly Gin Ala Arg Lys Ala Leu Lys Asp 
85 90 95 

Thr Asp Ala Gin Ala Val He Gly Phe Gly Gly Tyr Val Ser Ala Pro 
100 105 110 

Ala Tyr Met Ala Ala Lys Ser Leu Giy Leu Pro Phe Phe Val His Glu 
115 120 125 

Ala Asn Ala Arg Ala Gly Met Ala Asn Lys Leu Gly Val Lys Leu Gly 
130 135 140 

Gly Val Gly Leu Asn Ala Val Ala Gly Ser Gly Met Asp Gly Asp Val 
145 150 155 160 

Val Gly He Pro He Arg Ala Val Leu Ser Gly Ala Arg Asp Glu Ser 
165 170 175 

Ala Ala Asp Arg Ala Arg Asp Thr Trp Gly Leu Asp Lys Asp Arg Gin 
180 185 190 

Thr He Phe Val Thr Gly Gly Ser Gin Gly Ser Val Ser He Asn Lys 
195 200 205 
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Ala Val Glu Gin Ala Val Asp Gin Leu Val Glu Ala Gly Phe Gin Val 
210 215 220 

Leu His Ala Val Gly Lys Lys Asn Glu Leu Pro Ala Ala Lys Pro Gly 
225 230 235 240 

Tyr His Pro Val Pro Phe lie Asp Asp Met Gin Ala Ala Tyr Thr Val 
245 250 255 

Ala Asp Leu lie Val Cys Arg Ser Gly Ala Met Thr Val Ala Glu Val 
260 265 270 

Thr Ala Ala Gly Val Pro Ala lie Tyr Val Pro Leu Pro His Gly Asn 
275 280 285 

Gly Glu Gin Ala Leu Asn Ala Gin Ala Val He Lys Ala Gly Ala Ala 
290 295 300 

Arg Gin He Asp Asp Ala Asp Phe Thr Ala Gin Thr Leu He Asp Ala 
305 310 315 320 

Thr Leu Asp He Leu Leu His Pro Ser Thr His Gin Ser Met Ser Asp 
325 330 335 

Ala Ala Lys Thr Ser Thr Ala Gly Asn Ala Ser Thr Val He Ala Asp 
340 345 350 

Met He Ala Ala Thr He Asn Ser Gin His Asn 
355 360 



<210> 43 
<211> 2235 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2212) 

<223> RXA02711 

<400> 43 

aaaacctcca ggcgattcca caagaagcag cagctccgcc gtatcagacc aacactgttc 60 

cttatgctgc aaccaccgga caagcaggtg gcgcagggca gtg act ttc ccc age 115 

Val Thr Phe Pro Ser 
1 5 

aat ggc aga agt egg ggc gag cgt gcg gga cgt gaa gat acg tec cgc 163 
Asn Gly Arg Ser Arg Gly Glu Arg Ala Gly Arg Glu Asp Thr Ser Arg 
10 15 20 

cgt teg gcg tat cag gac gaa age aga aga gec get aga gag cgc gaa 211 
Arg Ser Ala Tyr Gin Asp Glu Ser Arg Arg Ala Ala Arg Glu Arg Glu 
25 30 35 



ctt acg cga cgc age ggt aaa get aaa ggc gta aac caa gaa gaa gga 
Leu Thr Arg Arg Ser Gly Lys Ala Lys Gly Val Asn Gin Glu Glu Gly 
40 ' 45 50 



259 
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gtg acc tac egg cct aaa tct tea acc cag ggc ggc gca cgc aag cga 
Val Thr Tyr Arg Pro Lys Ser Ser Thr Gin Gly Gly Ala Arg Lys Arg 



cgt gtg aac atg gtt acc get ate gca ttg gtc ate get ggc gta ctg 
Arg Val Asn Met Val Thr Ala lie Ala Leu Val lie Ala Gly Val Leu 



ate att cgc etc ggc tgg gtc caa gtt gtc tgg gga cca gaa ctg tec 403 
He He Arg Leu Gly Trp Val Gin Val Val Trp Gly Pro Glu Leu Ser 
90 " 95 100 

etc aat get teg gaa cag cgc acc cgc gtg tac gta gat cct gca cgt 451 
Leu Asn Ala Ser Glu Gin Arg Thr Arg Val Tyr Val Asp Pro Ala Arg 
105 110 115 

cgt gga age ate gtg gac cgc gaa gga aac cag atg gcg tac acg atg 499 
Arg Gly Ser He Val Asp Arg Glu Gly Asn Gin Met Ala Tyr Thr Met 
120 125 130 

cag gca cgt teg ctg acg gtt tct ccg aac ate atg cgt gag gaa tta 547 
Gin Ala Arg Ser Leu Thr Val Ser Pro Asn He Met Arg Glu Glu Leu 
135 140 145 

aag acc gga act gat ttg gec ttg cgt ttg gcg get gaa gaa acc gat 595 
Lys Thr Gly Thr Asp Leu Ala Leu Arg Leu Ala Ala Glu Glu Thr Asp 
150 155 160 165 

ccg gaa aac gtg gec age tat gtg acc ate gaa gaa ggc aac gcg tat 643 
Pro Glu Asn Val Ala Ser Tyr Val Thr He Glu Glu Gly Asn Ala Tyr 
170 175 180 

gtt ttt gcg tct gaa gaa cag cgc gaa acc att ctg tec gac aag gta 691 
Val Phe Ala Ser Glu Glu Gin Arg Glu Thr He Leu Ser Asp Lys Val 
185 190 195 

gaa gag cgc att caa age att gcg gat egg ate cct gag ate ate aaa 739 
Glu Glu Arg He Gin Ser He Ala Asp Arg He Pro Glu He He Lys 
200 205 210 

tec cat gac caa gat gtc act gga att tec tct gag gag ate ctg gac 787 
Ser His Asp Gin Asp Val Thr Gly He Ser Ser Glu Glu He Leu Asp 
215 220 225 

aag etc aat get gat age cag tat gag gtg etc gtc cgc aat gtt gat 835 
Lys Leu Asn Ala Asp Ser Gin Tyr Glu Val Leu Val Arg Asn Val Asp 
230 235 240 245 

ccc gat gta gcg tea gaa ate acc gat gag atg ccc age gtc gca get 883 
Pro Asp Val Ala Ser Glu He Thr Asp Glu Met Pro Ser Val Ala Ala 
250 255 260 

gat cat caa gac ate cgc caa tac cca aac ggc gcg att ggt gaa aac 931 
Asp His Gin Asp He Arg Gin Tyr Pro Asn Gly Ala lie Gly Glu Asn 
265 270 275 

ate ate ggt cga ate age atg gac ggc gaa ggc cag ttc ggc ttt gag 979 
He He Gly Arg He Ser Met Asp Gly Glu Gly Gin Phe Gly Phe Glu 
280 285 290 

get tec aac gat tec ctg ttg gca gga aac aac ggt cgc tea acc cag 1027 
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Ala Ser Asn Asp Ser Leu Leu Ala 
295 300 



Gly Asn Asn Gly Arg Ser Thr Gin 
305 



gac atg tec att ttg gga caa gca ata ccg ggc acg ttg agg gat caa 
Asp Met Ser lie Leu Gly Gin Ala lie Pro Gly Thr Leu Arg Asp Gin 
310 315 320 325 

att cca gec att gat ggt gec age gtt gaa etc ace gtt gat ctg gat 
lie Pro Ala lie Asp Gly Ala Ser Val Glu Leu Thr Val Asp Leu Asp 
330 335 340 

ctg caa acc tat gtg cag cag gca ttg gag cag gcg aaa get aac tec 
Leu Gin Thr Tyr Val Gin Gin Ala Leu Glu Gin Ala Lys Ala Asn Ser 
345 350 355 

ggt gca gaa aac gec tec get gtg gtt ctt gat gee aag acc get gag 
Gly Ala Glu Asn Ala Ser Ala Val Val Leu Asp Ala Lys Thr Ala Glu 
360 365 370 

gtt ttg gcg atg gca aac acc gat acc ate aac ccc aac gaa gac acg 
Val Leu Ala Met Ala Asn Thr Asp Thr lie Asn Pro Asn Glu Asp Thr 
375 380 385 

gga aag cag att gag cag ggc aag age ttt gac aat cct tct gtc acc 
Gly Lys Gin He Glu Gin Gly Lys Ser Phe Asp Asn Pro Ser Val Thr 
390 395 400 405 

cac ccc ttc gag cct ggt tct gta gec aag gtg att act gca gca ggc 
His Pro Phe Glu Pro Gly Ser Val Ala Lys Val He Thr Ala Ala Gly 
410 415 420 

gta att caa gag ggc ttg act act cca gat gaa gtg ttg cag gta ccg 
Val He Gin Glu Gly Leu Thr Thr Pro Asp Glu Val Leu Gin Val Pro 
425 430 435 

ggc agt att gaa atg gec ggt gtt tct gtc ggt gat gcg tgg gac cac 
Gly Ser He Glu Met Ala Gly Val Ser Val Gly Asp Ala Trp Asp His 
440 445 450 

ggt gtc gtt ccc tac acc act gca gga att ttt ggt aag tec teg aat 
Gly Val Val Pro Tyr Thr Thr Ala Gly He Phe Gly Lys Ser Ser Asn 
455 460 465 

gta ggc act ctg atg ctt gcg cag cgt ctt ggt gaa gat aaa ttt get 
Val Gly Thr Leu Met Leu Ala Gin Arg Leu Gly Glu Asp Lys Phe Ala 
470 475 480 485 

gat tac ctg gaa cga ttc ggt gtg gga cag cca acg ggt att gag ctt 
Asp Tyr Leu Glu Arg Phe Gly Val Gly Gin Pro Thr Gly He Glu Leu 
490 495 500 

ccg age gaa tec caa ggc ctg ctg ccc gca cgt gag cag tgg tct ggc 
Pro Ser Glu Ser Gin Gly Leu Leu Pro Ala Arg Glu Gin Trp Ser Gly 
505 510 515 

ggt act ttt get aac ctg ccc ate ggt cag ggt atg teg ate acc acg 
Gly Thr Phe Ala Asn Leu Pro He Gly Gin Gly Met Ser He Thr Thr 
520 525 530 



ttg caa atg get gga ate tac caa gee ttg gec aac gat ggt gaa cgc 
Leu Gin Met Ala Gly He Tyr Gin Ala Leu Ala Asn Asp Gly Glu Arg 
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att caa ccg egg ate ate aag age gtg act gat tct gac gga aca gtc 1795 
lie Gin Pro Arg lie lie Lys Ser Val Thr Asp Ser Asp Gly Thr Val 
550 555 560 565 

eta gag cag cca gaa ccc gat aaa ate cag gtt gtc age get gaa get 1843 
Leu Glu Gin Pro Glu Pro Asp Lys lie Gin Val Val Ser Ala Glu Ala 
570 575 580 

gec cgc acc acg gtg gat atg ttt agg tct gtc acc cag gtt gat cca 1891 
Ala Arg Thr Thr Val Asp Met Phe Arg Ser Val Thr Gin Val Asp Pro 
585 590 595 

act gga gtg caa caa ggt acc get cca gac gec tec att gag ggt tat 1939 
Thr Gly Val Gin Gin Gly Thr Ala Pro Asp Ala Ser lie Glu Gly Tyr 
600 605 610 

caa ate tea ggt aag aca ggt acg gcg cag aaa gtt gac ccc aac acg 1987 
Gin He Ser Gly Lys Thr Gly Thr Ala Gin Lys Val Asp Pro Asn Thr 
615 620 625 

ggc gcg tac tct aac teg caa tac tgg att acc ttc gcg ggt att gca 2035 
Gly Ala Tyr Ser Asn Ser Gin Tyr Trp He Thr Phe Ala Gly He Ala 
630 635 640 645 

ccc get gat gat cct cga ttt gtt gta gec ate atg ctt gat gag cca 2083 
Pro Ala Asp Asp Pro Arg Phe Val Val Ala He Met Leu Asp Glu Pro 
650 655 660 

gaa cgc gga gtc cac ggt ggt ggc ggc caa acc gca gca cct ttg ttc 2131 
Glu Arg Gly Val His Gly Gly Gly Gly Gin Thr Ala Ala Pro Leu Phe 
665 670 675 

aaa gac ate gec acc tgg ttg etc aac cgc gac aac ate cca ctg tct 2179 
Lys Asp He Ala Thr Trp Leu Leu Asn Arg Asp Asn He Pro Leu Ser 
680 685 690 

gca gee acc gaa ccg ate ate ctt caa get caa taactcaaac agaagtgtct 2232 
Ala Ala Thr Glu Pro He He Leu Gin Ala Gin 
695 700 



<210> 44 
<211> 704 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Val Thr Phe Pro Ser Asn Gly Arg Ser Arg Gly Glu Arg Ala Gly Arg 
15 10 15 



Glu Asp Thr Ser Arg Arg Ser Ala Tyr Gin Asp Glu Ser Arg Arg Ala 
20 25 30 

Ala Arg Glu Arg Glu Leu Thr Arg Arg Ser Gly Lys Ala Lys Gly Val 



35 



40 



45 



Asn Gin Glu Gla Gly Val Thr Tyr Arg Pro Lys Ser Ser Thr Gin Gly 
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50 55 60 

Gly Ala Arg Lys Arg Arg Val Asn Met Val Thr Ala lie Ala Leu Val 



He Ala Gly Val Leu He He Arg Leu Gly Trp Val Gin Val Val Trp 
85 90 95 

Gly Pro Glu Leu Ser Leu Asn Ala Ser Glu Gin Arg Thr Arg Val Tyr 
100 105 110 

Val Asp Pro Ala Arg Arg Gly Ser He Val Asp Arg Glu Gly Asn Gin 
115 120 125 

Met Ala Tyr Thr Met Gin Ala Arg Ser Leu Thr Val Ser Pro Asn He 
130 135 140 

Met Arg Glu Glu Leu Lys Thr Gly Thr Asp Leu Ala Leu Arg Leu Ala 
145 150 155 160 

Ala Glu Glu Thr Asp Pro Glu Asn Val Ala Ser Tyr Val Thr He Glu 
165 170 175 

Glu Gly Asn Ala Tyr Val Phe Ala Ser Glu Glu Gin Arg Glu Thr He 
180 185 190 

Leu Ser Asp Lys Val Glu Glu Arg He Gin Ser He Ala Asp Arg He 
195 200 205 

Pro Glu He He Lys Ser His Asp Gin Asp Val Thr Gly He Ser Ser 
210 215 220 

Glu Glu He Leu Asp Lys Leu Asn Ala Asp Ser Gin Tyr Glu Val Leu 
225 230 235 240 

Val Arg Asn Val Asp Pro Asp Val Ala Ser Glu He Thr Asp Glu Met 
245 250 255 

Pro Ser Val Ala Ala Asp His Gin Asp He Arg Gin Tyr Pro Asn Gly 
260 265 270 

Ala He Gly Glu Asn He He Gly Arg He Ser Met Asp Gly Glu Gly 
275 280 285 

Gin Phe Gly Phe Glu Ala Ser Asn Asp Ser Leu Leu Ala Gly Asn Asn 
290 295 300 

Gly Arg Ser Thr Gin Asp Met Ser He Leu Gly Gin Ala He Pro Gly 
305 310 315 320 

Thr Leu Arg Asp Gin He Pro Ala He Asp Gly Ala Ser Val Glu Leu 
325 330 335 

Thr Val Asp Leu Asp Leu Gin Thr Tyr Val Gin Gin Ala Leu Glu Gin 
340 345 350 

Ala Lys Ala Asn Ser Gly Ala Glu Asn Ala Ser Ala Val Val Leu Asp 
355 360 365 

Ala Lys Tnr Ala Glu Val Leu Ala Met Ala Asn Thr Asp Thr He Asn 
370 375 380 
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Pro Asn Glu Asp Thr Gly Lys Gin lie Glu Gin Gly Lys Ser Phe Asp 
385 390 395 400 

Asn Pro Ser Val Thr His Pro Phe Glu Pro Gly Ser Val Ala Lys Val 
405 410 415 

He Thr Ala Ala Gly Val He Gin Glu Gly Leu Thr Thr Pro Asp Glu 
420 425 430 

Val Leu Gin Val Pro Gly Ser He Glu Met Ala Gly Val Ser Val Gly 
435 440 445 

Asp Ala Trp Asp His Gly Val Val Pro Tyr Thr Thr Ala Gly He Phe 
450 455 460 

Gly Lys Ser Ser Asn Val Gly Thr Leu Met Leu Ala Gin Arg Leu Gly 
465 470 475 480 

Glu Asp Lys Phe Ala Asp Tyr Leu Glu Arg Phe Gly Val Gly Gin Pro 
485 490 495 

Thr Gly He Glu Leu Pro Ser Glu Ser Gin Gly Leu Leu Pro Ala Arg 
500 505 510 

Glu Gin Trp Ser Gly Gly Thr Phe Ala Asn Leu Pro He Gly Gin Gly 
515 520 525 

Met Ser He Thr Thr Leu Gin Met Ala Gly He Tyr Gin Ala Leu Ala 
530 535 540 

Asn Asp Gly Glu Arg He Gin Pro Arg He He Lys Ser Val Thr Asp 
545 550 555 560 

Ser Asp Gly Thr Val Leu Glu Gin Pro Glu Pro Asp Lys He Gin Val 
565 570 575 

Val Ser Ala Glu Ala Ala Arg Thr Thr Val Asp Met Phe Arg Ser Val 
580 585 590 

Thr Gin Val Asp Pro Thr Gly Val Gin Gin Gly Thr Ala Pro Asp Ala 
595 600 605 

Ser He Glu Gly Tyr Gin He Ser Gly Lys Thr Gly Thr Ala Gin Lys 
610 615 620 

Val Asp Pro Asn Thr Gly Ala Tyr Ser Asn Ser Gin Tyr Trp He Thr 
625 630 635 640 

Phe Ala Gly He Ala Pro Ala Asp Asp Pro Arg Phe Val Val Ala He 
645 650 655 

Met Leu Asp Glu Pro Glu Arg Gly Val His Gly Gly Gly Gly Gin Thr 
660 665 670 

Ala Ala Pro Leu Phe Lys Asp He Ala Thr Trp Leu Leu Asn Arg Asp 
675 680 685 

Asn He Pro Leu Ser Ala Ala Thr Glu Pro He He Leu Gin Ala Gin 
690 695 700 
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<210> 45 
<211> 749 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (726) 
<223> RXA02859 

<400> 45 

cag tat acc gtt gat cag ctg ctg cac ggt ctt ctt tta gcc age ggt 48 

Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 

15 10 15 

aac gat gcg gcg tat ctg ttg get cag gaa ctt ggt ggg gat caa gca 96 
Asn Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 
20 25 30 

acc ctg gag aaa gta aac gcg ctg gcc aag gag ttg ggc act caa gac 144 
Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 
35 40 45 

acc ttc gtt gcc act tat tec ggt ttg gat gcg ccg gga atg teg acc 192 
Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 
50 55 60 

tec gca tac gac atg tea ttg att tat cag cat gcg tgg cag aac ccg 240 
Ser Ala Tyr Asp Met Ser Leu lie Tyr Gin His Ala Trp Gin Asn Pro 
65 70 75 80 

gtt ttc gag teg att ate tec acc gat cac att gat ttc cct ggt tgg 288 
Val Phe Glu Ser lie lie Ser Thr Asp His lie Asp Phe Pro Gly Trp 
85 90 95 

ggc gac aat gag ggt ttc caa gtc tgg aac gat aac gcc ttg ttc atg 336 
Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 105 110 

aac gat cct gat ggc ate ggc ggc aag acc ggc tac acc gac gac gcg 384 
Asn Asp Pro Asp Gly lie Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

aac cac acc ttt gtc ggc ggt etc gat egg ggt ggr cgc cgc etc gcc 432 
Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

gcc gta etc ttg gat tec acc gtc age gac att cgt ccg tgg gaa caa 480 
Ala Val Leu Leu Asp Ser Thr Val Ser Asp He Arg Pro Trp Glu Gin 
145 150 155 160 

gca cga ttg ctt ate gac gcc tec etc ccc ate acg ccg ggg tec ggc 528 
Ala Arg Leu Leu He Asp Ala Ser Leu Pro He Thr Pro Gly Ser Gly 
165 170 175 

gtg ggc cag ctg ggc tec ggc age gcg aac gat gtg gca ccg gcg acc 576 
Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Asp Val Ala Pro Ala Thr 
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cca gaa tta cca gaa ccc acc gac aac ctg act tea ggt gag ggt ggg 624 
Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 
195 200 205 

teg cag aac acg ctg ctt aag etc gtg gtg ccc ate gga ate ate gtg 672 
Ser Gin Asn Thr Leu Leu Lys Leu Val Val Pro He Gly He He Val 
210 215 220 

ctg ttg eta ate gee gca eta gcg tgg aca ttc aga tct ccc aag aaa 720 
Leu Leu Leu He Ala Ala Leu Ala Trp Thr Phe Arg Ser Pro Lys Lys 
225 230 235 240 

aag aac taggtgttct tcttcacgac etc 749 
Lys Asn 



<210> 46 
<211> 242 
<212> PRT 

<213> Corynebacterium glut 
<400> 46 

Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 
1 5 10 15 

Asn Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 



Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 

35 40 45 

Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 

50 55 60 

Ser Ala Tyr Asp Met Ser Leu He Tyr Gin His Ala Trp Gin Asn Pro 



Val Phe Glu Ser He He Ser Thr Asp His He Asp Phe Pro Gly Trp 
85 90 95 

Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 105 110 

Asn Asp Pro Asp Gly He Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

Ala Val Leu Leu Asp Ser Thr Val Ser Asp He Arg Pro Trp Glu Gin 
145 150 155 160 

Ala Arg Leu Leu He Asp Ala Ser Leu Pro He Thr Pro Gly Ser Gly 
165 170 175 

Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Aso Val Ala Pro Ala Thr 
180 185 190 
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Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 
195 200 205 



Ser Gin Asn Thr Leu Leu Lys Leu Val Val Pro lie Gly lie lie Val 
210 215 220 



Leu Leu Leu lie Ala Ala Leu Ala Trp Thr Phe Arg Ser Pro Lys Lys 
225 230 235 240 



Lys Asn 



<210> 47 
<211> 1149 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1126) 
<223> RXA00569 

<400> 47 

ctgccggctg ggtaagaaaa ggtcgtggcg gcgtttatga agtccccact gagcggatca 60 

tcccgctact aaccatcatt tctgccagtg agaatcacta atg aga tta aag aag 115 

Met Arg Leu Lys Lys 



cag ctt ctt ggc age ctg tta gtt gtc ate gtg gtt ttg tec ate gec 
Gin Leu Leu Gly Ser Leu Leu Val Val lie Val Val Leu Ser lie Ala 



gta gca acc acc aaa caa caa aaa ggc ttc gtc aca ggt cag ccc acc 
Val Ala Thr Thr Lys Gin Gin Lys Gly Phe Val Thr Gly Gin Pro Thr 



ggt gcg ctt aac etc tec gac ate etc gac tec gaa gaa ctt ggc gag 259 

Gly Ala Leu Asn Leu Ser Asp lie Leu Asp Ser Glu Glu Leu Gly Glu 

40 45 50 

tat cac etc atg tea gec gec ate ate act ggt aac act gta gat ttc 307 

Tyr His Leu Met Ser Ala Ala lie lie Thr Gly Asn Thr Val Asp Phe 

55 60 65 

age ggg etc ggc gca ggt cca gac gac cct ttt gaa ate gca teg att 355 

Ser Gly Leu Gly Ala Gly Pro Asp Asp Pro Phe Glu lie Ala Ser lie 

70 75 80 85 

acg aag ate ttc acc ggt gag ctg ctt cga ctt cag att gag cga gga 403 

Thr Lys lie Phe Thr Gly Glu Leu Leu Arg Leu Gin lie Glu Arg Gly 

90 95 100 

gag ate aca gaa tec acg gec gtc gga gac gtt ctt gga gaa cgt gta 451 

Glu He Thr Glu Ser Thr Ala Val Gly Asp Val Leu Gly Glu Arg Val 

105 110 115 



gec gac tec etc ate egg gac ata acc 
Ala Asp Ser Leu He Arg Asp He Thr 
120 125 
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acc age gga eta ccc cgt eta ggc aat gta gga ctt aga cct ttt atg 
Thr Ser Gly Leu Pro Arg Leu Gly Asn Val Gly Leu Arg Pro Phe Met 
135 140 145 

get acg ttc ttt gac aag aat cct tac aaa gac etc tct gca gat cga 
Ala Thr Phe Phe Asp Lys Asn Pro Tyr Lys Asp Leu Ser Ala Asp Arg 
150 155 160 165 

gtc ate tct ate age aca acg tec aaa ttg aat teg cgc gga gaa ttt 
Val lie Ser lie Ser Thr Thr Ser Lys Leu Asn Ser Arg Gly Glu Phe 
170 175 180 

cac tac tea aat ctt ggt ttt get ctg ctt ggc caa gtc ctt gee cgc 
His Tyr Ser Asn Leu Gly Phe Ala Leu Leu Gly Gin Val Leu Ala Arg 
185 190 195 

aat gec ggt tta acg ttt gac cag etc tta gac cgt gat tta ctg gca 
Asn Ala Gly Leu Thr Phe Asp Gin Leu Leu Asp Arg Asp Leu Leu Ala 
200 205 210 

cca etc aac etc aat aac ace aag etc atg acc cca gaa tec etc get 
Pro Leu Asn Leu Asn Asn Thr Lys Leu Met Thr Pro Glu Ser Leu Ala 
215 220 225 

caa gat gca cct caa ggg ttc tea aca cct ggc aaa caa gtc gaa gcg 
Gin Asp Ala Pro Gin Gly Phe Ser Thr Pro Gly Lys Gin Val Glu Ala 
230 235 240 245 

tgg gag atg gat ggc ttt etc ccc gca get ggc ctg cgt tec acc gcg 
Trp Glu Met Asp Gly Phe Leu Pro Ala Ala Gly Leu Arg Ser Thr Ala 
250 255 260 

cgc gac atg gca gtt ttc tgt cag tac tta ttc aca aaa ggc ccc gee 
Arg Asp Met Ala Val Phe Cys Gin Tyr Leu Phe Thr Lys Gly Pro Ala 
265 270 275 

cct ttc acc tgg caa tec ctt gaa teg gee cct gaa ate gtc tgg cat 
Pro Phe Thr Trp Gin Ser Leu Glu Ser Ala Pro Glu lie Val Trp His 
280 285 290 

aac gga gag tec ttt gga tat agt tec gta etc ttc ttt aac acc get 
Asn Gly Glu Ser Phe Gly Tyr Ser Ser Val Leu Phe Phe Asn Thr Ala 
295 300 305 

aca act act gee ate ttc gtt get gee gac gtt gec aca tct gtc ttc 
Thr Thr Thr Ala lie Phe Val Ala Ala Asp Val Ala Thr Ser Val Phe 
310 315 320 325 

cca att ggt cac gag ctt tta atg gca aac tec act agg cag gaa tea 
Pro lie Gly His Glu Leu Leu Met Ala Asn Ser Thr Arg Gin Glu Ser 
330 335 340 



aaa tgatcgattc ccccgcctct 
Lys 



<210> 48 
<211> 342 
<212> PRT 
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<213> Corynebacteriuru glutamicum 
<400> 48 

Met Arg Leu Lys Lys Gin Leu Leu Gly Ser Leu Leu Val Val lie Val 
15 10 15 

Val Leu Ser lie Ala Val Ala Thr Thr Lys Gin Gin Lys Gly Phe Val 
20 25 30 

Thr Gly Gin Pro Thr Gly Ala Leu Asn Leu Ser Asp lie Leu Asp Ser 
35 40 45 

Glu Glu Leu Gly Glu Tyr His Leu Met Ser Ala Ala lie lie Thr Gly 
50 55 60 

Asn Thr Val Asp Phe Ser Gly Leu Gly Ala Gly Pro Asp Asp Pro Phe 



Glu lie Ala Ser lie Thr Lys lie Phe Thr Gly Glu Leu Leu Arg Leu 
85 90 95 

Gin lie Glu Arg Gly Glu lie Thr Glu Ser Thr Ala Val Gly Asp Val 
100 105 110 

Leu Gly Glu Arg Val Ala Asp Ser Leu lie Arg Asp lie Thr Val Glu 
115 120 125 

Glu Leu Ala Asn His Thr Ser Gly Leu Pro Arg Leu Gly Asn Val Gly 
130 135 140 

Leu Arg Pro Phe Met Ala Thr Phe Phe Asp Lys Asn Pro Tyr Lys Asp 
145 150 155 160 

Leu Ser Ala Asp Arg Val lie Ser lie Ser Thr Thr Ser Lys Leu Asn 
165 170 175 

Ser Arg Gly Glu Phe His Tyr Ser Asn Leu Gly Phe Ala Leu Leu Gly 
180 185 190 

Gin Val Leu Ala Arg Asn Ala Gly Leu Thr Phe Asp Gin Leu Leu Asp 
195 200 205 

Arg Asp Leu Leu Ala Pro Leu Asn Leu Asn Asn Thr Lys Leu Met Thr 
210 215 220 

Pro Glu Ser Leu Ala Gin Asp Ala Pro Gin Gly Phe Ser Thr Pro Gly 
225 230 235 240 

Lys Gin Val Glu Ala Trp Glu Met Asp Gly Phe Leu Pro Ala Ala Gly 
245 250 255 

Leu Arg Ser Thr Ala Arg Asp Met Ala Val Phe Cys Gin Tyr Leu Phe 
260 265 270 

Thr Lys Gly Pro Ala Pro Phe Thr Trp Gin Ser Leu Glu Ser Ala Pro 
275 280 285 

Glu He Val Trp His Asn Gly Glu Ser Phe Gly Tyr Ser Ser Val Leu 
290 295 300 

Phe Phe Asn Thr Ala Thr Thr Thr Ala lie Phe Val Ala Ala Asp Val 
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Ala Thr Ser Val Phe Pro He Gly His Glu Leu Leu Met Ala Asn Ser 
325 330 335 

Thr Arg Gin Glu Ser Lys 
340 



<210> 49 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . - (985) 

<223> RXN03092 

<400> 49 

ccgactgtca gcagtaacgc acagtcgaat aaataaagat tggctgacat tgttggagtc 60 

ttgggttcac gattcccggg gttatcgcta ggctgttgga gtg tec acc acg aat 115 

Val Ser Thr Thr Asn 
1 5 

tct ctg aca aag etc gtt gca tct aca gtc gee get ggc gtc ctt ggt 163 

Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala Ala Gly Val Leu Gly 
10 15 20 

gcg etc gca ctt gtg cct ttc get agr ctt tct ggc gtt gcg gtt gcg 211 
Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser Gly Val Ala Val Ala 
25 30 35 

cgt acc aat gac acg atg cag acc aac ctt tea gat ctg acg gat ggt 259 
Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser Asp Leu Thr Asp Gly 
40 45 50 

cgc ggg ccg ggc gtc acg acg att act gat tec act gac cag ccg att 307 
Arg Gly Pro Gly Val Thr Thr He Tnr Asp Ser Thr Asp Gin Pro He 
55 60 65 

get tat att tat gcg cag egg egg ttt gag gtt ggg ggt gat cag att 355 
Ala Tyr He Tyr Ala Gin Arg Arg Phe Glu Val Gly Gly Asp Gin He 
70 75 80 85 

tct acg teg atg aag gat gcg ate gtt teg att gag gat cgc agg ttc 403 
Ser Thr Ser Met Lys Asp Ala He Val Ser lie Glu Asp Arg Arg Phe 
90 95 100 

tat gag cat gat ggt gtg gat ttg cag ggc ttt ggt cgt gca ate ctg 451 
Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe Gly Arg Ala He Leu 
105 110 115 



acg aac ctg get gcg ggt 

Thr Asn Leu Ala Ala Gly 
120 

cag cag tat gtg aag aac 

Gin Gin Tyr Val Lys Asn 
135 



ggc gtg gag cag ggt get 

Gly Val Glu Gin Gly Ala 

125 

ttc ttg erg rtg grg gaa 

Phe Leu Leu Leu Val Glu 

140 145 



teg acg att aac 499 

Ser Thr lie Asn 

130 

get gat gat gag 547 
Ala Asp Asp Glu 
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gcg gag cag get get get gtg gaa acc tec ate cct cgt aag etc cgt 595 

Ala Glu Gin Ala Ala Ala Val Glu Thr Ser lie Pro Arg Lys Leu Arg 

150 155 160 165 

gag atg aag atg gcg tct gat ttg gaa aag acg ttg teg aag gat gag 64 3 

Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr Leu Ser Lys Asp Glu 
170 175 180 

att ctg act cgt tat etc aac att gtt cct ttt ggt aat ggt get tat 691 

lie Leu Thr Arg Tyr Leu Asn lie Val Pro Phe Gly Asn Gly Ala Tyr 
185 190 195 

ggt gtt gag get gcg gcg egg acg tat ttc ggt acg teg get gec gag 739 

Gly Val Glu Ala Ala Ala Arg Thr Tyr Phe Gly Thr Ser Ala Ala Glu 
200 205 210 

tta acc att cca cag tct gcg atg etc gcg ggc att gtg cag tct teg 787 

Leu Thr lie Pro Gin Ser Ala Met Leu Ala Gly lie Val Gin Ser Ser 

215 220 225 

tct tat etc aat cca tac acc aat cac gat get gtg ttt gag cgt cgt 835 

Ser Tyr Leu Asn Pro Tyr Thr Asn His Asp Ala Val Phe Glu Arg Arg 

230 235 240 245 

aat act gtt ttg ggc get atg get gat get ggc gcg att tec cca gac 883 

Asn Thr Val Leu Gly Ala Met Ala Asp Ala Gly Ala lie Ser Pro Asp 
250 255 260 

gag get teg get ttc cag cag gaa cct ttg ggt gtc ctg gaa acc ccg 931 

Glu Ala Ser Ala Phe Gin Gin Glu Pro Leu Gly Val Leu Glu Thr Pro 
265 270 275 

caa ggc tta tec aat ggt tgt ate ggc get ggc gat egg tgg ttt ttt 979 

Gin Gly Leu Ser Asn Gly Cys He Gly Ala Gly Asp Arg Trp Phe Phe 
280 285 290 

ttg caa taaegctett gcaatatctt tct 1008 
Leu Gin 
295 



<210> 50 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Val Ser Thr Thr Asn Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala 

1 5 10 15 

Ala Gly Val Leu Gly Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser 
20 25 30 

Gly Val Ala Val Ala Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser 
35 40 45 

Asp Leu Thr Asp Gly Arg Gly Pro Gly Val Thr Thr He Thr Asp Ser 
50 55 60 



Thr Asp Gin Pro He Ala Tyr He Tyr Ala Gin Arg Arg Phe Glu Val 
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Gly Gly Asp Gin lie Ser Thr Ser Met Lys Asp Ala lie Val Ser lie 
85 90 95 

Glu Asp Arg Arg Phe Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe 
100 105 110 

Gly Arg Ala lie Leu Thr Asn Leu Ala Ala Gly Gly Val Glu Gin Gly 
115 120 125 

Ala Ser Thr lie Asn Gin Gin Tyr Val Lys Asn Phe Leu Leu Leu Val 
130 135 140 

Glu Ala Asp Asp Glu Ala Glu Gin Ala Ala Ala Val Glu Thr Ser lie 
145 150 155 160 

Pro Arg Lys Leu Arg Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr 
165 170 175 

Leu Ser Lys Asp Glu lie Leu Thr Arg Tyr Leu Asn lie Val Pro Phe 
180 185 190 

Gly Asn Gly Ala Tyr Gly Val Glu Ala Ala Ala Arg Thr Tyr Phe Gly 
195 200 205 

Thr Ser Ala Ala Glu Leu Thr He Pro Gin Ser Ala Met Leu Ala Gly 
210 215 220 

He Val Gin Ser Ser Ser Tyr Leu Asn Pro Tyr Thr Asn His Asp Ala 
225 230 235 240 

Val Phe Glu Arg Arg Asn Thr Val Leu Gly Ala Met Ala Asp Ala Gly 
245 250 255 

Ala He Ser Pro Asp Glu Ala Ser Ala Phe Gin Gin Glu Pro Leu Gly 
260 265 270 

Val Leu Glu Thr Pro Gin Gly Leu Ser Asn Gly Cys He Gly Ala Gly 
275 280 285 

Asp Arg Trp Phe Phe Leu Gin 
290 295 



<210> 51 
<211> 1033 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
<223> FRXA00594 

<400> 51 

ccgactgtca gcagtaacgc acagtcgaat aaataaagat tggctgacat tgttggagtc 60 

ttgggttcac gattcccggg gttatcgcta ggcrgttgga gtg tec acc acg aat 115 

Val Ser Thr Thr Asn 
1 5 
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tct ctg aca aag etc gtt gca tct aca gtc gec get ggc gtc ctt ggt 163 

Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala Ala Gly Val Leu Gly 

10 15 20 

gcg etc gca ctt gtg cct ttc get agt ctt tct ggc gtt gcg gtt gcg 211 

Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser Gly Val Ala Val Ala 

25 30 35 

cgt acc aat gac acg atg cag acc aac ctt tea gat ctg acg gat ggt 259 

Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser Asp Leu Thr Asp Gly 



cgc ggg ccg ggc gtc acg acg att act gat tec act gac cag ccg att 307 
Arg Gly Pro Gly Val Thr Thr lie Thr Asp Ser Thr Asp Gin Pro lie 



get tat att tat gcg cag egg egg ttt gag gtt ggg ggt gat cag att 
Ala Tyr He Tyr Ala Gin Arg Arg Phe Glu Val Gly Gly Asp Gin He 



tct acg teg atg aag gat gcg ate gtt teg att gag gat cgc agg ttc 
Ser Thr Ser Met Lys Asp Ala He Val Ser He Glu Asp Arg Arg Phe 



tat gag cat gat ggt gtg gat ttg cag ggc ttt ggt cgt gca ate ctg 451 
Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe Gly Arg Ala lie Leu 
105 110 115 

acg aac ctg get gcg ggt ggc gtg gag cag ggt get teg acg att aac 499 
Thr Asn Leu Ala Ala Gly Gly Val Glu Gin Gly Ala Ser Thr He Asn 
120 125 130 

cag cag tat gtg aag aac ttc ttg ctg ttg gtg gaa get gat gat gag 547 
Gin Gin Tyr Val Lys Asn Phe Leu Leu Leu Val Glu Ala Asp Asp Glu 
135 140 145 

gcg gag cag get get get gtg gaa acc tec ate cct cgt aag etc cgt 595 
Ala Glu Gin Ala Ala Ala Val Glu Thr Ser He Pro Arg Lys Leu Arg 
150 155 160 165 

gag atg aag atg gcg tct gat ttg gaa aag acg ttg teg aag gat gag 643 
Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr Leu Ser Lys Asp Glu 
170 175 180 

att ctg act cgt tat etc aac att gtt cct ttt ggt aat ggt get tat 691 
He Leu Thr Arg Tyr Leu Asn He Val Pro Phe Gly Asn Gly Ala Tyr 
185 190 195 

ggt gtt gag get gcg gcg egg acg tat ttc ggt acg teg get gee gag 739 
Gly Val Glu Ala Ala Ala Arg Thr Tyr Phe Gly Thr Ser Ala Ala Glu 
200 205 210 

tta acc att cca cag tct gcg atg etc gcg ggc att gtg cag tct teg 787 
Leu Thr lie Pro Gin Ser Ala Met Leu Ala Gly He Val Gin Ser Ser 
215 220 225 

tct tat etc aat cca tac acc aat cac gat get gtg ttt gag cgt cgt 835 
Ser Tyr Leu Asn Pro Tyr Thr Asn His Asp Ala Val Phe Glu Arg Arg 
230 235 240 245 
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aat act gtt ttg ggc get atg get gat get ggc gcg att tec cca gac 883 
Asn Thr Val Leu Gly Ala Met Ala Asp Ala Gly Ala lie Ser Pro Asp 
250 255 260 

gag get teg get ttc cag cag gaa cct ttg ggt gtc ctg gaa ace ccg 931 
Glu Ala Ser Ala Phe Gin Gin Glu Pro Leu Gly Val Leu Glu Thr Pro 
265 270 275 

caa ggc tta tec aat ggt tgt ate ggc get ggc gat cgt ggt ttc ttc 979 
Gin Gly Leu Ser Asn Gly Cys lie Gly Ala Gly Asp Arg Gly Phe Phe 
280 285 290 

tgc gat tac get ctg caa tat ctt tct gag cag gga ate ace caa gat 1027 
Cys Asp Tyr Ala Leu Gin Tyr Leu Ser Glu Gin Gly lie Thr Gin Asp 
295 300 305 

atg ctg 1033 

Met Leu 

310 



<210> 52 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Val Ser Thr Thr Asn Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala 
15 10 15 

Ala Gly Val Leu Gly Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser 
20 25 30 

Gly Val Ala Val Ala Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser 
35 40 45 

Asp Leu Thr Asp Gly Arg Gly Pro Gly Val Thr Thr lie Thr Asp Ser 
50 55 60 

Thr Asp Gin Pro lie Ala Tyr lie Tyr Ala Gin Arg Arg Phe Glu Val 



Gly Gly Asp Gin lie Ser Thr Ser Met Lys Asp Ala lie Val Ser lie 

85 90 95 

Glu Asp Arg Arg Phe Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe 

100 105 110 

Gly Arg Ala lie Leu Thr Asn Leu Ala Ala Gly Gly Val Glu Gin Gly 

115 120 125 

Ala Ser Thr lie Asn Gin Gin Tyr Val Lys Asn Phe Leu Leu Leu Val 

130 135 140 

Glu Ala Asp Asp Glu Ala Glu Gin Ala Ala Ala Val Glu Thr Ser lie 

145 150 155 160 

Pro Arg Lys Leu Arg Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr 

165 170 175 

Leu Ser Lys Asp Glu lie Leu Thr Arg Tyr Leu Asn lie Val Pro Phe 



BGI-132CP 



-76- 



Gly Asn Gly Ala Tyr Gly Val Glu Ala Ala Ala Arg Thr Tyr Phe Gly 
195 200 205 

Thr Ser Ala Ala Glu Leu Thr He Pro Gin Ser Ala Met Leu Ala Gly 
210 215 220 

He Val Gin Ser Ser Ser Tyr Leu Asn Pro Tyr Thr Asn His Asp Ala 
225 230 235 240 

Val Phe Glu Arg Arg Asn Thr Val Leu Gly Ala Met Ala Asp Ala Gly 
245 250 255 

Ala He Ser Pro Asp Glu Ala Ser Ala Phe Gin Gin Glu Pro Leu Gly 
260 265 270 

Val Leu Glu Thr Pro Gin Gly Leu Ser Asn Gly Cys He Gly Ala Gly 
275 280 285 

Asp Arg Gly Phe Phe Cys Asp Tyr Ala Leu Gin Tyr Leu Ser Glu Gin 
290 295 300 

Gly He Thr Gin Asp Met Leu 
305 310 



<210> 53 
<211> 1545 
<212> DNA 
<213> Corynebact 

<220> 
<221> CDS 

<222> (101) . . (1522) 
<223> RXA01828 

<400> 53 

catccctgat ggctaactac attctgatgg ccatcatctt gcgtatttct gacagtgccc 60 

gccgacctgt catgtccaag caagcatcgg aggtggctgc gtg aac cgc teg att 115 

Val Asn Arg Ser He 



cga ate aca tec etc ttc tct ttg etc ctg ate ttg gtg etc gta gca 
Arg He Thr Ser Leu Phe Ser Leu Leu Leu He Leu Val Leu Val Ala 



aac etc ace tgg att cag get ttt agg gac gar gat ctt get cag aac 
Asn Leu Thr Trp He Gin Ala Phe Arg Asp Asp Asp Leu Ala Gin Asn 



cca ctg aac gca cgt ggt ttc ctg gag gcg aag tec act ccg cgt gga 

Pro Leu Asn Ala Arg Gly Phe Leu Glu Ala Lys Ser Thr Pro Arg Gly 

40 45 50 

cag att tea act ggt ggc caa gta etc gca gag tec tec cag gac gat 

Gin He Ser Thr Gly Gly Gin Val Leu Ala Glu Ser Ser Gin Asp Asp 



cag ggt ttt tac cag cgc age tac arc ace aac ccg act gee 
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Gin Gly Phe Tyr Gin Arg Ser Tyr lie Thr Asn Pro Thr Ala Tyr Ala 



ccg gtg gtt ggt tac etc tct gat gtt tat gga gca get ggc ctg gaa 403 
Pro Val Val Gly Tyr Leu Ser Asp Val Tyr Gly Ala Ala Gly Leu Glu 
90 95 100 

ttg gga tac aac tct ate etc aac ggc agt gac tct tec ctg ttt acc 451 
Leu Gly Tyr Asn Ser lie Leu Asn Gly Ser Asp Ser Ser Leu Phe Thr 
105 110 115 

tec cag tgg ctg gat gtc att tct ggc age cct acc cat ggc gca aac 499 
Ser Gin Trp Leu Asp Val lie Ser Gly Ser Pro Thr His Gly Ala Asn 
120 125 130 

att gag ctg acc ttg gat ccc aat gcg cag caa act get tat gaa cag 547 
lie Glu Leu Thr Leu Asp Pro Asn Ala Gin Gin Thr Ala Tyr Glu Gin 
135 140 145 

ctg age caa age ggc tac gag ggt gcr gtg gtg gcg ctt cgc cca age 595 
Leu Ser Gin Ser Gly Tyr Glu Gly Ala Val Val Ala Leu Arg Pro Ser 
150 155 160 165 

act ggt gag gtg ctg gee arg gcg tea teg cca age tat gac ccc aac 643 
Thr Gly Glu Val Leu Ala Met Ala Ser Ser Pro Ser Tyr Asp Pro Asn 
170 175 180 

cag ate gtg gat cca gca acc gca gag gac get tgg get gag tac acc 691 
Gin lie Val Asp Pro Ala Thr Ala Glu Asp Ala Trp Ala Glu Tyr Thr 
185 190 195 

tec act gaa ggt gca ccg ctg etc aac car gca acg cag gaa tea ctg 739 
Ser Thr Glu Gly Ala Pro Leu Leu Asn His Ala Thr Gin Glu Ser Leu 
200 205 210 

cct cct gga tct att ttc aag ate ate act act gcg gca get ttg gaa 787 
Pro Pro Gly Ser lie Phe Lys lie lie Thr Thr Ala Ala Ala Leu Glu 
215 220 225 

aac ggc tac tct get gat tec acc grg act gca gag gca gca gtg acc 835 
Asn Gly Tyr Ser Ala Asp Ser Thr Val Thr Ala Glu Ala Ala Val Thr 
230 235 240 245 

ctg cct ggc acc aac acc acc ttg acc aac tac ggc ggt cag aca tgt 883 
Leu Pro Gly Thr Asn Thr Thr Leu Thr Asn Tyr Gly Gly Gin Thr Cys 
250 255 260 

gcg ggc ggt ggc acc act acc ctg etc acc gcr ttc cag etc tec tgc 931 
Ala Gly Gly Gly Thr Thr Thr Leu Leu Thr Ala Phe Gin Leu Ser Cys 
265 270 275 

aat act gcg ttt gtg gag acc ggc att gar gtt ggc gcg gat get ttg 979 
Asn Thr Ala Phe Val Glu Thr Gly He Asp Val Gly Ala Asp Ala Leu 
280 285 290 

cgc gcg tct gee gag gac rtc gga gtg gga caa acc tac age ttg gga 1027 
Arg Ala Ser Ala Glu Asp Phe Gly Val Gly Gin Thr Tyr Ser Leu Gly 
295 300 305 

eta gat aac gtt cct ggc ggc ttg ggr gaa ate ccc gac gat gec gee 1075 
Leu Asp Asn Val Pro Gly Gly Leu Gly Glu He Pro Asp Asp Ala Ala 
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ctt gga caa tec age att ggc cag cgc gac gtg caa atg aac gtg ctg 1123 
Leu Gly Gin Ser Ser He Gly Gin Arg Asp Val Gin Met Asn Val Leu 
330 335 340 

cag gec get gtc atg gca gga acc gta tec aac ggt ggc gta cgc atg 1171 
Gin Ala Ala Val Met Ala Gly Thr Val Ser Asn Gly Gly Val Arg Met 
345 350 355 

gaa cca tat ttg gta tec cgc gtc acc ggt cag gac ctg age gaa ctg 1219 
Glu Pro Tyr Leu Val Ser Arg Val Thr Gly Gin Asp Leu Ser Glu Leu 
360 365 370 

age acc cac aag ccg aaa tea gtt ggt gga gtc gag cca gaa att gca 1267 
Ser Thr His Lys Pro Lys Ser Val Gly Gly Val Glu Pro Glu He Ala 
375 380 385 

gaa cag ttg aag act ttg atg gaa gee tea gag cgc aat act teg ggc 1315 
Glu Gin Leu Lys Thr Leu Met Glu Ala Ser Glu Arg Asn Thr Ser Gly 
390 395 400 405 

tac acc gga att cag ate get tec aag act ggt acc gcg gaa cat ggt 1363 
Tyr Thr Gly He Gin He Ala Ser Lys Thr Gly Thr Ala Glu His Gly 
410 415 420 

gat gaa aac aca cca cca cac acc tgg tac gtg gca ttc aac aac gac 1411 
Asp Glu Asn Thr Pro Pro His Thr Trp Tyr Val Ala Phe Asn Asn Asp 
425 430 435 

att get gtt get gtg ttg gtg aaa gac ggc ggt gga ttt ggc acc agt 1459 
He Ala Val Ala Val Leu Val Lys Asp Gly Gly Gly Phe Gly Thr Ser 
440 445 450 

gca act ggt ggt cag gtc gca gec cca att ggc cga get gtg ctt cag 1507 
Ala Thr Gly Gly Gin Val Ala Ala Pro He Gly Arg Ala Val Leu Gin 
455 460 465 

gca gec gga gga ttt taaaatatga gtcaagaaga cat 1545 

Ala Ala Gly Gly Phe 

470 



<210> 54 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Val Asn Arg Ser He Arg He Thr Ser Leu Phe Ser Leu Leu Leu He 
15 10 15 

Leu Val Leu Val Ala Asn Leu Thr Trp He Gin Ala Phe Arg Asp Asp 
20 25 30 

Asp Leu Ala Gin Asn Pro Leu Asn Ala Arg Gly Phe Leu Glu Ala Lys 
35 40 45 



Ser Thr Pro Arg Gly Gin He Ser Thr Gly Gly Gin Val Leu Ala Glu 
50 55 60 
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Ser Ser Gin Asp Asp Gin Gly Phe Tyr Gin Arg Ser Tyr He Thr Asn 



Pro Thr Ala Tyr Ala Pro Val Val Gly Tyr Leu Ser Asp Val Tyr Gly 
85 90 95 

Ala Ala Gly Leu Glu Leu Gly Tyr Asn Ser He Leu Asn Gly Ser Asp 
100 105 110 

Ser Ser Leu Phe Thr Ser Gin Trp Leu Asp Val He Ser Gly Ser Pro 
115 120 125 

Thr His Gly Ala Asn He Glu Leu Thr Leu Asp Pro Asn Ala Gin Gin 
130 135 140 

Thr Ala Tyr Glu Gin Leu Ser Gin Ser Gly Tyr Glu Gly Ala Val Val 
145 150 155 160 

Ala Leu Arg Pro Ser Thr Gly Glu Val Leu Ala Met Ala Ser Ser Pro 
165 170 175 

Ser Tyr Asp Pro Asn Gin He Val Asp Pro Ala Thr Ala Glu Asp Ala 
180 185 190 

Trp Ala Glu Tyr Thr Ser Thr Glu Gly Ala Pro Leu Leu Asn His Ala 
195 200 205 

Thr Gin Glu Ser Leu Pro Pro Gly Ser He Phe Lys He He Thr Thr 
210 215 220 

Ala Ala Ala Leu Glu Asn Gly Tyr Ser Ala Asp Ser Thr Val Thr Ala 
225 230 235 240 

Glu Ala Ala Val Thr Leu Pro Gly Thr Asn Thr Thr Leu Thr Asn Tyr 
245 250 255 

Gly Gly Gin Thr Cys Ala Gly Gly Gly Thr Thr Thr Leu Leu Thr Ala 
260 265 270 

Phe Gin Leu Ser Cys Asn Thr Ala Phe Val Glu Thr Gly He Asp Val 
275 280 285 

Gly Ala Asp Ala Leu Arg Ala Ser Ala Glu Asp Phe Gly Val Gly Gin 
290 295 300 

Thr Tyr Ser Leu Gly Leu Asp Asn Val Pro Gly Gly Leu Gly Glu He 
305 310 315 320 

Pro Asp Asp Ala Ala Leu Gly Gin Ser Ser He Gly Gin Arg Asp Val 
325 330 335 

Gin Met Asn Val Leu Gin Ala Ala Val Met Ala Gly Thr Val Ser Asn 
340 345 350 

Gly Gly Val Arg Met Glu Pro Tyr Leu Val Ser Arg Val Thr Gly Gin 
355 360 365 

Asp Leu Ser Glu Leu Ser Thr His Lys Pro Lys Ser Val Gly Gly Val 

370 375 380 



Glu Pro Glu He Ala Glu Gin Leu Lys Thr Leu Met Glu Ala Ser Glu 
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Arg Asn Thr Ser Gly Tyr Thr Gly He Gin He Ala Ser Lys Thr Gly 
405 410 415 

Thr Ala Glu His Gly Asp Glu Asn Thr Pro Pro His Thr Trp Tyr Val 
420 425 430 

Ala Phe Asn Asn Asp He Ala Val Ala Val Leu Val Lys Asp Gly Gly 
435 440 445 

Gly Phe Gly Thr Ser Ala Thr Gly Gly Gin Val Ala Ala Pro He Gly 
450 455 460 

Arg Ala Val Leu Gin Ala Ala Gly Gly Phe 
465 470 



<210> 55 
<211> 1208 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1185) 

<223> RXA00612 

<400> 55 

gcc get gca gec att cag cag ggc get ggc eta gac acc atg ttg gat 
Ala Ala Ala Ala He Gin Gin Gly Ala Gly Leu Asp Thr Met Leu Asp 



gtt cct tct cga tat gag gtc aag ggc atg ggc tec ggc ggt gcc gcg 
Val Pro Ser Arg Tyr Glu Val Lys Gly Met Gly Ser Gly Gly Ala Ala 



aac tgt ccc gca aat act tac tgc gtg gaa aac gca gga tec tac gcg 
Asn Cys Pro Ala Asn Thr Tyr Cys Val Glu Asn Ala Gly Ser Tyr Ala 



144 



cct cgc atg act ctg cag gac get etc gcg cag tec ccc aac act gca 192 

Pro Arg Met Thr Leu Gin Asp Ala Leu Ala Gin Ser Pro Asn Thr Ala 

50 55 60 

ttc gtt gaa atg ate gag cag gtt ggc gtg gac acc gtt gtg gat ctt 240 

Phe Val Glu Met He Glu Gin Val Gly Val Asp Thr Val Val Asp Leu 

65 70 75 80 

tea gta aag ctg ggc ctg cga age tac acc gat gaa ggt tec ttc gac 288 

Ser Val Lys Leu Gly Leu Arg Ser Tyr Thr Asp Glu Gly Ser Phe Asp 

85 90 95 

ggc gaa age tea ate gcg gac tac atg aag gac aac aac etc ggt tct 336 

Gly Glu Ser Ser He Ala Asp Tyr Met Lys Asp Asn Asn Leu Gly Ser 

100 105 110 

tac act ctt gga cct acc get gtt aac cct ctt gaa ttg tec aat gtt 384 
Tyr Thr Leu Gly Pro Thr Ala Val Asn Pro Leu Glu Leu Ser Asn Val 

115 120 125 
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get gca acc att gca tec ggt ggc atg tgg tgc gaa ccc aat ccc ate 432 
Ala Ala Thr lie Ala Ser Gly Gly Met Trp Cys Glu Pro Asn Pro lie 
130 135 140 

gec age gtc cat gac cgt gaa ggc aac gaa gtc tac att gac cgc cct 480 
Ala Ser Val His Asp Arg Glu Gly Asn Glu Val Tyr lie Asp Arg Pro 
145 150 155 160 

gca tgt gag cgc gec ate gat gee gaa acg get tea get ttg gee gtc 528 
Ala Cys Glu Arg Ala lie Asp Ala Glu Thr Ala Ser Ala Leu Ala Val 
165 170 175 

ggc atg age aag gat acg gtc age gga act gcg gee tct gca gec age 576 
Gly Met Ser Lys Asp Thr Val Ser Gly Thr Ala Ala Ser Ala Ala Ser 
180 185 190 

atg tac gga tgg tec ttg cca acc gca gcg aag acc ggt acc acc gag 624 
Met Tyr Gly Trp Ser Leu Pro Thr Ala Ala Lys Thr Gly Thr Thr Glu 
, 195 200 205 

tec aac cag tec tea gca ttt atg ggc ttc aac age aac t.tt gec gca 672 
Ser Asn Gin Ser Ser Ala Phe Met Gly Phe Asn Ser Asn Phe Ala Ala 
210 , 215 220 

get cca tac ate tac aat gac ggc acc tec acc acc cca ctg tgc age 720 
Ala Pro Tyr lie Tyr Asn Asp Gly Thr Ser Thr Thr Pro Leu Cys Ser 
225 . 230 235 240 

ggc ccc gtc cgc cag tgc age age ggt aac etc ttc ggc ggt aac gaa 768 
Gly Pro Val Arg Gin Cys Ser Ser Gly Asn Leu Phe Gly Gly Asn Glu 
245 250 255 

cca get caa aca tgg ttt aac atg gca age aac gtc ccc gca get teg 816 
Pro Ala Gin Thr Trp Phe Asn Met Ala Ser Asn Val Pro Ala Ala Ser 
260 265 270 

caa gga aca ctg cca tec age age gat tea ttc cgc etc ggc act tec 864 
Gin Gly Thr Leu Pro Ser Ser Ser Asp Ser Phe Arg Leu Gly Thr Ser 
275 280 285 

ggc gaa etc etc aac cag grt gtc ggc caa age gaa gec tec get cga 912 
Gly Glu Leu Leu Asn Gin Val Val Gly Gin Ser Glu Ala Ser Ala Arg 
290 295 300 

cgc acc etc gaa gee aaa ggc tac aag gtc acc acg cgt tea gtc tec 960 
Arg Thr Leu Glu Ala Lys Gly Tyr Lys Val Thr Thr Arg Ser Val Ser 
305 310 315 320 

ggc gec ggc age gcg cgc ggc acc gta gtc age gca acc cct cag ggt 100£ 
Gly Ala Gly Ser Ala Arg Gly Thr Val Val Ser Ala Thr Pro Gin Gly 
325 330 335 

gca gtg ctt ate gac ggt gga acc gtc att ttg gac ate tec gac ggc 105< 
Ala Val Leu lie Asp Gly Gly Thr Val lie Leu Asp lie Ser Asp Gly 
340 345 350 

aca age cct gee ccc get gee acc aac aat gat gac age gac gat gga 110< 
Thr Ser Pro Ala Pro Ala Ala Thr Asn Asn Asp Asp Ser Asp Asp Gly 
355 360 365 

gac acc cct get cca tea aca aac aac cgc gga aca acc att gaa gac 115: 
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Asp Thr Pro Ala Pro Ser Thr Asn Asn Arg Gly Thr Thr lie Glu Asp 
370 375 380 

gcc ate aat gac gec ate aac cag ttc ttc cgc tagaaatacc tagttgetea 1205 
Ala lie Asn Asp Ala lie Asn Gin Phe Phe Arg 
385 390 395 



<210> 56 
<211> 395 
<212> PRT 
<213> Corynebact 

<400> 56 

Ala Ala Ala Ala lie Gin Gin Gly Ala Gly Leu Asp Thr Met Leu Asp 



Val Pro Ser Arg Tyr Glu Val Lys Gly Met Gly Ser Gly Gly Ala Ala 

20 25 30 

Asn Cys Pro Ala Asn Thr Tyr Cys Val Glu Asn Ala Gly Ser Tyr Ala 

35 40 45 

Pro Arg Met Thr Leu Gin Asp Ala Leu Ala Gin Ser Pro Asn Thr Ala 

50 55 60 

Phe Val Glu Met He Glu Gin Val Gly Val Asp Thr Val Val Asp Leu 



Ser Val Lys Leu Gly Leu Arg Ser Tyr Thr Asp Glu Gly Ser Phe Asp 
85 90 95 

Gly Glu Ser Ser He Ala Asp Tyr Met Lys Asp Asn Asn Leu Gly Ser 
100 105 110 

Tyr Thr Leu Gly Pro Thr Ala Val Asn Pro Leu Glu Leu Ser Asn Val 
115 120 125 

Ala Ala Thr He Ala Ser Gly Gly Met Trp Cys Glu Pro Asn Pro He 
130 135 140 

Ala Ser Val His Asp Arg Glu Gly Asn Glu Val Tyr He Asp Arg Pro 
145 150 155 160 

Ala Cys Glu Arg Ala He Asp Ala Glu Thr Ala Ser Ala Leu Ala Val 
165 170 175 

Gly Met Ser Lys Asp Thr Val Ser Gly Thr Ala Ala Ser Ala Ala Ser 
180 185 190 

Met Tyr Gly Trp Ser Leu Pro Thr Ala Ala Lys Thr Gly Thr Thr Glu 
195 200 205 

Ser Asn Gin Ser Ser Ala Phe Met Gly Phe Asn Ser Asn Phe Ala Ala 
210 215 220 

Ala Pro Tyr He Tyr Asn Asp Gly Thr Ser Thr Thr Pro Leu Cys Ser 
225 230 235 240 
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Gly Pro Val Arg Gin Cys Ser Ser Gly Asn Leu Phe Gly Gly Asn Glu 
245 250 255 

Pro Ala Gin Thr Trp Phe Asn Met Ala Ser Asn Val Pro Ala Ala Ser 
260 265 270 

Gin Gly Thr Leu Pro Ser Ser Ser Asp Ser Phe Arg Leu Gly Thr Ser 
275 280 285 

Gly Glu Leu Leu Asn Gin Val Val Gly Gin Ser Glu Ala Ser Ala Arg 
290 295 300 

Arg Thr Leu Glu Ala Lys Gly Tyr Lys Val Thr Thr Arg Ser Val Ser 
305 310 315 320 

Gly Ala Gly Ser Ala Arg Gly Thr Val Val Ser Ala Thr Pro Gin Gly 
325 330 335 

Ala Val Leu lie Asp Gly Gly Thr Val lie Leu Asp lie Ser Asp Gly 
340 345 350 

Thr Ser Pro Ala Pro Ala Ala Thr Asn Asn Asp Asp Ser Asp Asp Gly 
355 360 365 

Asp Thr Pro Ala Pro Ser Thr Asn Asn Arg Gly Thr Thr lie Glu Asp 
370 375 380 

Ala He Asn Asp Ala He Asn Gin Phe Phe Arg 
385 390 395 



<210> 57 
<211> 1404 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1381) 
<223> RXA01510 

<400> 57 

ccgcgcgtar ggttcgtgcg tgagacgacg gtcgatataa ggttggagtc ctgatatcgc 60 

aagaagaatc gcaagaaaat ttgcaggaga aggagcgccc atg aaa aat gcg tgg 115 

Met Lys Asn Ala Trp 
1 5 

tgg gtt ggc tea teg gtt ggt gta erg att gca gtg ggg get gtc ate 163 
Trp Val Gly Ser Ser Val Gly Val Leu He Ala Val Gly Ala Val He 
10 15 20 

ggt ggt ggc gtg tgg gtg aat cat tct ggt ttt ggt ttg gat cac ccg 211 
Gly Gly Gly Val Trp Val Asn His Ser Gly Phe Gly Leu Asp His Pro 
25 30 35 

gag ccc atg teg gtg gag atg cct gag cag ctg ttt tct tcr gcg att 259 
Glu Pro Met Ser Val Glu Met Pro Glu Gin Leu Phe Ser Ser Ala He 
40 45 50 



gat ccg gat get rtg gaa gee cca gat ttt gee act ttg gag aag gat 
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Asp Pro Asp Ala Leu Glu Ala Pro Asp Phe Ala Thr Leu Glu Lys Asp 
55 60 65 

ttg acc teg cag get gcg gat tct egg ttg ggc act ttt gtc ggt gtt 355 
Leu Thr Ser Gin Ala Ala Asp Ser Arg Leu Gly Thr Phe Val Gly Val 
70 75 80 85 

gec agg gat gtg gaa tct ggt gag gtg gtg tgg gag cag aat cag ggg 403 
Ala Arg Asp Val Glu Ser Gly Glu Val Val Trp Glu Gin Asn Gin Gly 
90 95 100 

act gcg gtg agg ccg gcg teg gcg acg aag att ttg acg gcg gcg gtg 451 
Thr Ala Val Arg Pro Ala Ser Ala Thr Lys I _ ; Leu Thr Ala Ala Val 
105 110 115 

gcg ttg tat gag ctt ggc cgt gag gac acc ate aca acg aag gtt gtt 499 
Ala Leu Tyr Glu Leu Gly Arg Glu Asp Thr lie Thr Thr Lys Val Val 
120 125 130 

gag ggg gag cag ccg gga acg gtg gtg att aag gcg ggt ggt gat gtc 547 
Glu Gly Glu Gin Pro Gly Thr Val Val lie Lys Ala Gly Gly Asp Val 
135 140 145 

acg ttg agt gag gag atg etc gat gat ttg gec acc cag ctt gag ggg 595 
Thr Leu Ser Glu Glu Met Leu Asp Asp Leu Ala Thr Gin Leu Glu Gly 
150 155 160 165 

caa gat att ggc act gtg ttg ate gat acg tct att tgg cct gat gag 643 
Gin Asp lie Gly Thr Val Leu lie Asp Thr Ser lie Trp Pro Asp Glu 
170 175 180 

ggc ttt get agt acg tgg gat cca gtg gat gtt gat get ggt tat ate 691 
Gly Phe Ala Ser Thr Trp Asp Pro Val Asp Val Asp Ala Gly Tyr lie 
185 190 195 

get gat gtg gag ccc gcg atg att gag get gee cgc att ggt ggg teg 739 
Ala Asp Val Glu Pro Ala Met He Glu Ala Ala Arg He Gly Gly Ser 
200 205 210 

gag ggg gat ctg ccg agg tct cat act ccg gcg tta gat gtt gcg cag 787 
Glu Gly Asp Leu Pro Arg Ser His Thr Pro Ala Leu Asp Val Ala Gin 
215 220 225 

gcg ttg gcg gat cgt gtc ggc gcg gac acc gta gat gag ggc age get 835 
Ala Leu Ala Asp Arg Val Gly Ala Asp Thr Val Asp Glu Gly Ser Ala 
230 235 240 245 

ccg gac aaa acc gtg ctg gca tec gtg gag tct gac acg ttg gat cag 883 
Pro Asp Lys Thr Val Leu Ala Ser Val Glu Ser Asp Thr Leu Asp Gin 
250 255 260 

cgt ctt get egg atg atg aag gat tct gac aat gtg atg gca gag ggt 931 
Arg Leu Ala Arg Met Met Lys Asp Ser Asp Asn Val Met Ala Glu Gly 
265 270 275 

ate get aag gaa gtg gec gcg teg aag gat ttg get acc gat teg gcg 979 
He Ala Lys Glu Val Ala Ala Ser Lys Asp Leu Ala Thr Asp Ser Ala 
280 295 290 

agt acc teg aag atg acg ttg gag att c e aag gac aag ggc ttc gat 102" 
Ser Thr Ser Lys Met Thr Leu Glu He Lea Lys Asp Lys Gly Phe Asp 
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ttg agt ggc gtg tec att gtg gat aat teg ggt ttg age ttt gac aac 1075 
Leu Ser Gly Val Ser He Val Asp Asn Ser Gly Leu Ser Phe Asp Asn 
310 315 320 325 

etc att acg ccc cgc ctg ctt gat gat att ttg ace cgc gee gec acg 1123 
Leu He Thr Pro Arg Leu Leu Asp Asp He Leu Thr Arg Ala Ala Thr 
330 335 340 

gaa cct gag ttg agt tea eta ttg aca teg ctg cct ate gcg cat gga 1171 
Glu Pro Glu Leu Ser Ser Leu Leu Thr Ser Leu Pro He Ala His Gly 
345 350 355 

acc gga acc ttg gag gat cgc tac gac gga etc tea ggt gcg ggt tgg 1219 
Thr Gly Thr Leu Glu Asp Arg Tyr Asp Gly Leu Ser Gly Ala Gly Trp 
360 365 370 

gtg egg gcg aaa act ggc act ctg acg gat aca teg gca ttg gca ggg 1267 
Val Arg Ala Lys Thr Gly Thr Leu Thr Asp Thr Ser Ala Leu Ala Gly 
375 380 385 

gtg gtg acc teg gag teg ggg cgt gtg ttt acc ttt get ttt gtg tct 1315 
Val Val Thr Ser Glu Ser Gly Arg Val Phe Thr Phe Ala Phe Val Ser 
390 395 400 405 

aat ggt tec gcg att gtg ccg gcg cgt gag get ttg gat gag atg gcg 1363 
Asn Gly Ser Ala He Val Pro Ala Arg Glu Ala Leu Asp Glu Met Ala 
410 415 420 

teg att ctg agg gac ttt taaggtggca tccctcatcg gga 1404 
Ser He Leu Arg Asp Phe 
425 



<210> 58 
<211> 427 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met Lys Asn Ala Trp Trp Val Gly Ser Ser Val Gly Val Leu He Ala 
15 10 15 

Val Gly Ala Val He Gly Gly Gly Val Trp Val Asn His Ser Gly Phe 
20 25 30 

Gly Leu Asp His Pro Glu Pro Met Ser Val Glu Met Pro Glu Gin Leu 
35 40 45 

Phe Ser Ser Ala He Asp Pro Asp Ala Leu Glu Ala Pro Asp Phe Ala 
50 55 60 

Thr Leu Glu Lys Asp Leu Thr Ser Gin Ala Ala Asp Ser Arg Leu Gly 
65 70 75 80 

Thr Phe Val Gly Val Ala Arg Asp Val Glu Ser Gly Glu Val Val Trp 
85 90 95 



Glu Gin Asn Gin Gly Thr Ala Val Arg Pro Ala Ser Ala Thr Lys He 
100 105 HO 
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Leu Thr Ala Ala Val Ala Leu Tyr Glu Leu Gly Arg Glu Asp Thr He 
115 120 125 

Thr Thr Lys Val Val Glu Gly Glu Gin Pro Gly Thr Val Val He Lys 
130 135 140 

Ala Gly Gly Asp Val Thr Leu Ser Glu Glu Met Leu Asp Asp Leu Ala 
145 150 155 160 

Thr Gin Leu Glu Gly Gin Asp He Gly Thr Val Leu He Asp Thr Ser 
165 170 175 

He Trp Pro Asp Glu Gly Phe Ala Ser Thr Trp Asp Pro Val Asp Val 
180 185 190 

Asp Ala Gly Tyr He Ala Asp Val Glu Pro Ala Met He Glu Ala Ala 
195 200 205 

Arg He Gly Gly Ser Glu Gly Asp Leu Pro Arg Ser His Thr Pro Ala 
210 215 220 

Leu Asp Val Ala Gin Ala Leu Ala Asp Arg Val Gly Ala Asp Thr Val 
225 230 235 240 

Asp Glu Gly Ser Ala Pro Asp Lys Thr Val Leu Ala Ser Val Glu Ser 
245 250 255 

Asp Thr Leu Asp Gin Arg Leu Ala Arg Met Met Lys Asp Ser Asp Asn 
260 265 270 

Val Met Ala Glu Gly He Ala Lys Glu Val Ala Ala Ser Lys Asp Leu 
275 280 285 

Ala Thr Asp Ser Ala Ser Thr Ser Lys Met Thr Leu Glu He Leu Lys 
290 295 300 

Asp Lys Gly Phe Asp Leu Ser Gly Val Ser He Val Asp Asn Ser Gly 
305 310 315 320 

Leu Ser Phe Asp Asn Leu He Thr Pro Arg Leu Leu Asp Asp He Leu 
325 330 335 

Thr Arg Ala Ala Thr Glu Pro Glu Leu Ser Ser Leu Leu Thr Ser Leu 
340 345 350 

Pro He Ala His Gly Thr Gly Thr Leu Glu Asp Arg Tyr Asp Gly Leu 
355 360 365 

Ser Gly Ala Gly Trp Val Arg Ala Lys Thr Gly Thr Leu Thr Asp Thr 
370 375 380 

Ser Ala Leu Ala Gly Val Val Thr Ser Glu Ser Gly Arg Val Phe Thr 
385 390 395 400 

Phe Ala Phe Val Ser Asn Gly Ser Ala He Val Pro Ala Arg Glu Ala 
405 410 415 

Leu Asp Glu Met Ala Ser He Leu Arg Asp Phe 
420 425 
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<210> 59 
<211> 1962 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1939) 
<223> RXN01608 



<400> 59 

acagcgcgga attatctaga cgcacacgtg ttggtaaccg atcacaccag cgcacgctgc 60 

taatcttcac tccatgaaca aggtgcagcg caggtcactg atg gcg ttg tgc atg 11 

Met Ala Leu Cys Met 
1 5 



acg gtg gca ttt get gga gga age ctg acc gcg tgc aca cct cgt cct 
Thr Val Ala Phe Ala Gly Gly Ser Leu Thr Ala Cys Thr Pro Arg Pro 



gat acc gca gac ccc ate gca gag gaa ttc ctt caa get tgg gca teg 
Asp Thr Ala Asp Pro He Ala Glu Glu Phe Leu Gin Ala Trp Ala Ser 
25 30 35 



caa gat ttc gac act att gcg gac ate acc gac caa get gac ctt gec 259 
Gin Asp Phe Asp Thr He Ala Asp He Thr Asp Gin Ala Asp Leu Ala 
40 45 50 



aca gaa atg etc age acc agt ttc gat ggt ctg caa gca gac age gtt 
Thr Glu Met Leu Ser Thr Ser Phe Asp Gly Leu Gin Ala Asp Ser Val 



gaa ctg act ttg gat tec gtg gat tec egg gac acc ate gee acc gec 
Glu Leu Thr Leu Asp Ser Val Asp Ser Arg Asp Thr He Ala Thr Ala 
70 75 80 85 



aat ttc tec gtg gtg tgg aag ctt ccc cga gac aga gaa gtt tec tac 
Asn Phe Ser Val Val Trp Lys Leu Pro Arg Asp Arg Glu Val Ser Tyr 



gac tea teg atg acg ctg acc aag atg cgc aac gaa tgg aca gtg cgt 
Asp Ser Ser Met Thr Leu Thr Lys Met Arg Asn Glu Trp Thr Val Arg 
105 HO 115 



tgg gaa cct tec etc gtg cac ccc aaa ctg ggc gee aac cag cac ctg 
Trp Glu Pro Ser Leu Val His Pro Lys Leu Gly Ala Asn Gin His Leu 
120 125 130 



gaa ttg cgc gee att gaa gcg cag cga gec aac gta att tec tec gat 
Glu Leu Arg Ala He Glu Ala Gin Arg Ala Asn Val He Ser Ser Asp 
135 140 145 



gga get ccg gtt etc gcg ccg gga agt ate tac cga gtt ttg gtt gat 
Gly Ala Pro Val Leu Ala Pro Gly Ser He Tyr Arg Val Leu Val Asp 
150 155 160 165 



ccc age gca ggg gat gec gat gtg gtg gtc aag agg gtg gca gat tat 
Pro Ser Ala Gly Asp Ala Asp Val Val Val Lys Arg Val Ala Asp Tyr 
170 175 180 
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ttg aat gaa gcc cat gcg act gat gag aat gtg aac acc ctt gat gtc 
Leu Asn Glu Ala His Ala Thr Asp Glu Asn Val Asn Thr Leu Asp Val 
185 190 195 

gaa gac att atg age aat ctt ggc gat tec acc tat tea etc acc aca 
Glu Asp He Met Ser Asn Leu Gly Asp Ser Thr Tyr Ser Leu Thr Thr 
200 205 210 

gtt gat gcc aat ttg ggt gcc cgc atg gaa cag gat eta gcg ggg att 
Val Asp Ala Asn Leu Gly Ala Arg Met Glu Gin Asp Leu Ala Gly He 
215 220 225 

ccg ggg ctg acg ttc aat gag gaa gca tec atg gta gcc acc gac cca 
Pro Gly Leu Thr Phe Asn Glu Glu Ala Ser Met Val Ala Thr Asp Pro 
230 235 240 245 

ggt ttt get ccg gat att gtg tct cgc gtt gcg cgc att gtg gaa gat 
Gly Phe Ala Pro Asp He Val Ser Arg Val Ala Arg He Val Glu Asp 
250 255 260 

gaa tta gaa gga tec aat ggt tgg cgc gcc tec att gtc act tec aat 
Glu Leu Glu Gly Ser Asn Gly Trp Arg Ala Ser He Val Thr Ser Asn 
265 270 275 

ggt gcg gtg att gat gat ate gcc tac gac gcc cca gag ctt gcc ccc 
Gly Ala Val He Asp Asp He Ala Tyr Asp Ala Pro Glu Leu Ala Pro 
280 285 290 

age gtg agg ate age ctg gat cac aac gtt caa cga gca gcg gaa gaa 
Ser Val Arg He Ser Leu Asp His Asn Val Gin Arg Ala Ala Glu Glu 
295 300 305 

gcc gta gac ctg cgc get gag atg aaa gcc atg atg gtg gtc atg agg 
Ala Val Asp Leu Arg Ala Glu Met Lys Ala Met Met Val Val Met Arg 
310 315 320 325 

cca tec act ggt gaa ate etc gca gtg gcc caa aca gat gaa get gac 
Pro Ser Thr Gly Glu He Leu Ala Val Ala Gin Thr Asp Glu Ala Asp 
330 335 340 

aaa gac ggc gat gtt gcg ctg atg gga caa tac cca ccg gga teg aca 
Lys Asp Gly Asp Val Ala Leu Met Gly Gin Tyr Pro Pro Gly Ser Thr 
345 350 355 

ttc aag ate ate act gca gcc gcg ggg ttg gcg cat gaa gga tta act 
Phe Lys He He Thr Ala Ala Ala Gly Leu Ala His Glu Gly Leu Thr 
360 365 370 

cca gac age att gtg cca tgc cct ggc acc atg aat ate tac ggc cga 
Pro Asp Ser He Val Pro Cys Pro Gly Thr Met Asn He Tyr Gly Arg 
375 380 385 

att gtc acc aac tac aac age ttc tec ttg ggc aac acc tea ttg gat 
He Val Thr Asn Tyr Asn Ser Phe Ser Leu Gly Asn Thr Ser Leu Asp 
390 395 400 405 



gat get ttt gcc aat tea tgc aac acc act ttc gcg gat att ttc cac 
Asp Ala Phe Ala Asn Ser Cys Asn Thr Thr Phe Ala Asp He Phe His 
410 415 420 
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cac ttg gag cca ggc caa ctg aaa aat gtg get aag cag ttt ggc etc 1411 

His Leu Glu Pro Gly Gin Leu Lys Asn Val Ala Lys Gin Phe Gly Leu 
425 430 435 

gga att gat tat caa ate cca ggc ctt gac ace atg acg gga teg gtg 1459 

Gly lie Asp Tyr Gin lie Pro Gly Leu Asp Thr Met Thr Gly Ser Val 
440 445 450 

cct gaa ggt gac ate gtg ttg gac cgt acc gaa tct ggt tac ggc cag 1507 

Pro Glu Gly Asp lie Val Leu Asp Arg Thr Glu Ser Gly Tyr Gly Gin 
455 460 465 

ggt ctt gac eta gca agt ccc ttt ggc atg gcg ttg gtc gec tec act 1555 

Gly Leu Asp Leu Ala Ser Pro Phe Gly Met Ala Leu Val Ala Ser Thr 
470 475 480 485 

gca gee acc ggt tea gtt ccc acg cca acg ctg att tct gga cat gaa 1603 

Ala Ala Thr Gly Ser Val Pro Thr Pro Thr Leu lie Ser Gly His Glu 

490 495 500 

act gtt gee agt gaa gaa gtt ctg gcg ctt gat cca gaa gtc ctt gec 1651 

Thr Val Ala Ser Glu Glu Val Leu Ala Leu Asp Pro Glu Val Leu Ala 
505 510 515 

aat gtg cag egg atg atg aaa tec gtg gtc aat gac ggt acc get cgt 1699 

Asn Val Gin Arg Met Met Lys Ser Val Val Asn Asp Gly Thr Ala Arg 
520 525 530 

ggc atg cgc caa acc ggt ggc cag ate tac gca aag aca ggt gaa gec 1747 

Gly Met Arg Gin Thr Gly Gly Gin lie Tyr Ala Lys Thr Gly Glu Ala 
535 540 545 

gaa ate aac gaa ggc tec cat gcg tgg ttc acc ggc tac cgc gaa gat 1795 

Glu lie Asn Glu Gly Ser His Ala Trp Phe Thr Gly Tyr Arg Glu Asp 
550 555 560 565 

gac ate get ttt gee acc etc gtg gtg ttg ggc gga ggc tec gaa gcg 1843 

Asp lie Ala Phe Ala Thr Leu Val Val Leu Gly Gly Gly Ser Glu Ala 

570 575 580 

get gec get gtg aca gat cag ttc ttt gtg aaa etc gat gag ctt cgc 1891 

Ala Ala Ala Val Thr Asp Gin Phe Phe Val Lys Leu Asp Glu Leu Arg 
585 590 595 

gca ggg gga gaa gtt gca gtc agt gaa get gaa gag cag cca gtc ggc 1939 

Ala Gly Gly Glu Val Ala Val Ser Glu Ala Glu Glu Gin Pro Val Gly 
600 605 610 

taaaaaatag cctccatcca acc 1962 



<210> 60 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Met Ala Leu Cys Met Thr Val Ala Phe Ala Gly Gly Ser Leu Thr Ala 



Cys Thr Pro Arg Pro Asp Thr Ala Asp Pro lie Ala Glu Glu Phe Leu 
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Gln Ala Trp Ala Ser Gin Asp Phe Asp Thr He Ala Asp lie Thr Asp 
40 45 

Gin Ala Asp Leu Ala Thr Glu Met Leu Ser Thr Ser Phe Asp Gly Leu 
50 55 60 

Gin Ala Asp Ser Val Glu Leu Thr Leu Asp Ser Val Asp Ser Arg Asp 
70 75 80 

Thr lie Ala Thr Ala Asn Phe Ser Val Val Trp Lys Leu Pro Arg Asp 
85 90 95 

Arg Glu Val Ser Tyr Asp Ser Ser Met Thr Leu Thr Lys Met Arg Asn 

ioo 105 110 

Glu Trp Thr Val Arg Trp Glu Pro Ser Leu Val His Pro Lys Leu Gly 
115 120 125 

Ala Asn Gin His Leu Glu Leu Arg Ala lie Glu Ala Gin Arg Ala Asn 
130 135 140 

Val He Ser Ser Asp Gly Ala Pro Val Leu Ala Pro Gly Ser He Ty 



155 



160 



Arg Val Leu Val Asp Pro Ser Ala Gly Asp Ala Asp Val Val Val Lys 
165 l^O 175 

Arg Val Ala Asp Tyr Leu Asn Glu Ala His Ala Thr Asp Glu Asn Val 
180 185 190 

Asn Thr Leu Asp Val Glu Asp He Met Ser Asn Leu Gly Asp Ser Thr 
195 200 205 

Tyr Ser Leu Thr Thr Val Asp Ala Asn Leu Gly Ala Arg Met Glu Gin 
210 215 220 

Asp Leu Ala Gly He Pro Gly Leu Thr Phe Asn Glu Glu Ala Ser Met 
5 230 235 2 4o 

Val Ala Thr Asp Pro Gly Phe Ala Pro Asp lie Val Ser Arg Val Ala 
245 250 255 

Arg He Val Glu Asp Glu Leu Glu Gly Ser Asn Gly Trp Arg Ala Ser 
260 265 270 

He Val Thr Ser Asn Gly Ala Val He Asp Asp He Ala Tyr Asp Ala 
275 280 



285 



Pro Glu Leu Ala Pro Ser Val Arg He Ser Leu Asp His Asn Val Gin 
290 295 



300 



Arg Ala Ala Glu Glu Ala Val Asp Leu Arg Ala Glu Met Lys Ala Met 



315 320 



Met Val Val Met Arg Pro Ser Thr Gly Glu lie Leu Ala Val Ala Gin 
325 330 335 

Thr Asp Glu Ala Asp Lys Asp Gly Asp Val Ala Leu Met Gly Gin Tyr 

340 345 356 
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Pro Pro Gly Ser Thr Phe Lys He He Thr Ala Ala Ala Gly Leu Ala 
355 360 365 

His Glu Gly Leu Thr Pro Asp Ser He Val Pro Cys Pro Gly Thr Met 
370 375 380 

Asn He Tyr Gly Arg He Val Thr Asn Tyr Asn Ser Phe Ser Leu Gly 
385 390 395 400 

Asn Thr Ser Leu Asp Asp Ala Phe Ala Asn Ser Cys Asn Thr Thr Phe 
405 410 415 

Ala Asp He Phe His His Leu Glu Pro Gly Gin Leu Lys Asn Val Ala 
420 425 430 

Lys Gin Phe Gly Leu Gly He Asp Tyr Gin He Pro Gly Leu Asp Thr 
435 440 445 

Met Thr Gly Ser Val Pro Glu Gly Asp He Val Leu Asp Arg Thr Glu 
450 455 460 

Ser Gly Tyr Gly Gin Gly Leu Asp Leu Ala Ser Pro Phe Gly Met Ala 
465 470 475 480 

Leu Val Ala Ser Thr Ala Ala Thr Gly Ser Val Pro Thr Pro Thr Leu 
485 490 495 

He Ser Gly His Glu Thr Val Ala Ser Glu Glu Val Leu Ala Leu Asp 
500 505 510 

Pro Glu Val Leu Ala Asn Val Gin Arg Met Met Lys Ser Val Val Asn 
515 520 525 

Asp Gly Thr Ala Arg Gly Met Arg Gin Thr Gly Gly Gin He Tyr Ala 
530 535 540 

Lys Thr Gly Glu Ala Glu He Asn Glu Gly Ser His Ala Trp Phe Thr 
545 550 555 560 

Gly Tyr Arg Glu Asp Asp He Ala Phe Ala Thr Leu Val Val Leu Gly 
565 570 575 

Gly Gly Ser Glu Ala Ala Ala Ala Vai Thr Asp Gin Phe Phe Val Lys 
580 585 590 

Leu Asp Glu Leu Arg Ala Gly Gly Glu Val Ala Val Ser Glu Ala Glu 
595 600 605 

Glu Gin Pro Val Gly 
610 



<210> 61 

<211> 1962 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1939) 
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115 



<223> FRXA01608 
<400> 61 

acagcgcgga attatctaga cgcacacgtg ttggtaaccg atcacaccag cgcacgctgc 60 

taatcttcac tccatgaaca aggtgcagcg caggtcactg atg gcg ttg tgc atg 

Met Ala Leu Cys Met 
1 5 

acg gtg gca ttt get gga gga age ctg acc gcg tgc aca cct cgt cct 
Thr Val Ala Phe Ala Gly Gly Ser Leu Thr Ala Cys Thr Pro Arg Pro 
10 15 20 

gat acc gca gac ccc ate gca gag gaa ttc ctt caa get tgg gca teg 
Asp Thr Ala Asp Pro lie Ala Glu Glu Phe Leu Gin Ala Trp Ala Ser 
25 30 35 

caa gat ttc gac act att gcg gac ate acc gac caa get gac ctt gee 
Gin Asp Phe Asp Thr He Ala Asp He Thr Asp Gin Ala Asp Leu Ala 
40 45 50 

aca gaa atg etc age acc agt ttc gat ggt ctg caa gca gac age gtt 
Thr Glu Met Leu Ser Thr Ser Phe Asp Gly Leu Gin Ala Asp Ser Val 



gaa ctg act ttg gat tec gtg gat tec egg gac acc ate gee acc gec 
Glu Leu Thr Leu Asp Ser Val Asp Ser Arg Asp Thr He Ala Thr Ala 
70 15 80 85 

aat ttc tec gtg gtg tgg aag ctt ccc cga gac aga gaa gtt tec tac 
Asn Phe Ser Val Val Trp Lys Leu Pro Arg Asp Arg Glu Val Ser Tyr 
90 95 100 

gac tea teg atg acg ctg acc aag atg cgc aac gaa tgg aca gtg cgt 
Asp Ser Ser Met Thr Leu Thr Lys Met Arg Asn Glu Trp Thr Val Arg 
105 HO H5 

tgg gaa cct tec etc gtg cac ccc aaa ctg ggc gec aac cag cac ctg 
Trp Glu Pro Ser Leu Val His Pro Lys Leu Gly Ala Asn Gin His Leu 
120 125 130 

gaa ttg cgc gee att gaa gcg cag cga gec aac gta att tec tec gat 
Glu Leu Arg Ala He Glu Ala Gin Arg Ala Asn Val He Ser Ser Asp 
135 140 145 

gga get ccg gtt etc gcg ccg gga agi ate tac cga gtt ttg gtt gat 
Gly Ala Pro Val Leu Ala Pro Gly Ser He Tyr Arg Val Leu Val Asp 
150 155 160 165 

ccc age gca ggg gat gec gat gtg gtg gtc aag agg gtg gca gat tat 
Pro Ser Ala Gly Asp Ala Asp Val Val Val Lys Arg Val Ala Asp Tyr 
170 175 180 

ttg aat gaa gee cat gcg act gat gag aat gtg aac acc ctt gat gtc 
Leu Asn Glu Ala His Ala Thr Asp Glu Asn Val Asn Thr Leu Asp Val 
185 190 195 

gaa gac att atg age aat ctt ggc gat tec acc tat tea etc acc aca 
Glu Asp He Met Ser Asn Leu Gly Asp Ser Thr Tyr Ser Leu Thr Thr 
200 205 210 
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gtt gat gcc aat ttg ggt gcc cgc atg gaa cag gat eta gcg ggg att 
Val Asp Ala Asn Leu Gly Ala Arg Met Glu Gin Asp Leu Ala Gly He 
215 220 225 

ccg ggg ctg acg ttc aat gag gaa gca tec atg gta gcc acc gac cca 
Pro Gly Leu Thr Phe Asn Glu Glu Ala Ser Met Val Ala Thr Asp Pro 
230 235 240 245 

ggt ttt get ccg gat att gtg tct cgc gtt gcg cgc att gtg gaa gat 
Gly Phe Ala Pro Asp He Val Ser Arg Val Ala Arg He Val Glu Asp 
250 255 260 

gaa tta gaa gga tec aat ggt tgg cgc gcc tec att gtc act tec aat 
Glu Leu Glu Gly Ser Asn Gly Trp Arg Ala Ser He Val Thr Ser Asn 
265 270 275 

ggt gcg gtg att gat gat ate gcc tac gac gcc cca gag ctt gcc ccc 
Gly Ala Val He Asp Asp He Ala Tyr Asp Ala Pro Glu Leu Ala Pro 
280 285 290 

age gtg agg ate age ctg gat cac aac gtt caa cga gca gcg gaa gaa 
Ser Val Arg He Ser Leu Asp His Asn Val Gin Arg Ala Ala Glu Glu 
295 300 305 

gcc gta gac ctg cgc get gag atg aaa gcc atg atg gtg gtc atg agg 
Ala Val Asp Leu Arg Ala Glu Met Lys Ala Met Met Val Val Met Arg 
310 315 320 325 

cca tec act ggt gaa ate etc gca gtg gcc caa aca gat gaa get gac 
Pro Ser Thr Gly Glu He Leu Ala Val Ala Gin Thr Asp Glu Ala Asp 
330 335 340 

aaa gac ggc gat gtt gcg ctg atg gga caa tac cca ccg gga teg aca 
Lys Asp Gly Asp Val Ala Leu Met Gly Gin Tyr Pro Pro Gly Ser Thr 
345 350 355 

ttc aag ate ate act gca gcc gcg ggg ttg gcg cat gaa gga tta act 
Phe Lys He He Thr Ala Ala Ala Gly Leu Ala His Glu Gly Leu Thr 
360 365 370 



cca gac age att gtg cca tgc cct ggc acc atg aat ate tac ggc cga 
Pro Asp Ser He Val Pro Cys Pro Gly Thr Met Asn He Tyr Gly Arg 
375 380 385 

att gtc acc aac tac aac age ttc tec ttg ggc aac acc tea ttg gat 
He Val Thr Asn Tyr Asn Ser Phe Ser Leu Gly Asn Thr Ser Leu Asp 
390 395 400 405 

gat get ttt gcc aat tea tgc aac acc act ttc gcg gat att ttc cac 
Asp Ala Phe Ala Asn Ser Cys Asn Thr Thr Phe Ala Asp He Phe His 
410 415 420 

cac ttg gag cca ggc caa ctg aaa aat gtg get aag cag ttt ggc etc 
His Leu Glu Pro Gly Gin Leu Lys Asn Val Ala Lys Gin Phe Gly Leu 
425 430 435 

gga att gat tat caa ate cca ggc ctt gac acc atg acg gga teg gtg 
Gly He Asp Tyr Gin He Pro Gly Leu Asp Thr Met Thr Gly Ser Val 
4 40 445 4 50 



gaa ggt gac ate gtg ttg gac cgt acc gaa 



ggt tac ggc cag 
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Pro Glu Gly Asp He Val Leu Asp Arg Thr Glu Ser Gly Tyr Gly Gin 
455 460 465 

ggt ctt gac eta gca agt ccc ttt ggc atg gcg ttg gtc gec tec act 
Gly Leu Asp Leu Ala Ser Pro Phe Gly Met Ala Leu Val Ala Ser Thr 
470 475 480 485 

gca gec acc ggt tea gtt ccc acg cca acg ctg att tct gga cat gaa 
Ala Ala Thr Gly Ser Val Pro Thr Pro Thr Leu He Ser Gly His Glu 
490 495 500 

act gtt gec agt gaa gaa gtt ctg gcg ctt gat cca gaa gtc ctt gee 
Thr Val Ala Ser Glu Glu Val Leu Ala Leu Asp Pro Glu Val Leu Ala 
505 510 515 

aat gtg cag egg atg atg aaa tec gtg gtc aat gac ggt acc get cgt 
Asn Val Gin Arg Met Met Lys Ser Val Val Asn Asp Gly Thr Ala Arg 
520 525 530 

ggc atg cgc caa acc ggt ggc cag ate tac gca aag aca ggt gaa gec 
Gly Met Arg Gin Thr Gly Gly Gin He Tyr Ala Lys Thr Gly Glu Ala 
535 540 545 

gaa ate aac gaa ggc tec cat gcg tgg ttc acc ggc tac cgc gaa gat 
Glu He Asn Glu Gly Ser His Ala Trp Phe Thr Gly Tyr Arg Glu Asp 
550 555 560 565 

gac ate get ttt gee acc etc gtg gtg ttg ggc gga ggc tec gaa gcg 
Asp lie Ala Phe Ala Thr Leu Val Val Leu Gly Gly Gly Ser Glu Ala 
570 575 580 

get gec get gtg aca gat cag ttc ttt gtg aaa etc gat gag ctt cgc 1891 
Ala Ala Ala Val Thr Asp Gin Phe Phe Val Lys Leu Asp Glu Leu Arg 
585 590 595 



1555 



1603 



1651 



1699 



1795 



1843 



gca ggg gga gaa gtt gca gtc agt gaa get gaa gag cag cca gtc ggc 

Ala Gly Gly Glu Val Ala Val Ser Glu Ala Glu Glu Gin Pro Val Gly 

600 605 610 

taaaaaatag cctccatcca acc 



1939 



<210> 62 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 62 

Met Ala Leu Cys Met Thr Val Ala Phe Ala Gly Gly Ser Leu Thr Ala 
15 10 15 

Cys Thr Pro Arg Pro Asp Thr Ala Asp Pro He Ala Glu Glu Phe Leu 
20 25 30 

Gin Ala Trp Ala Ser Gin Asp Phe Asp Thr He Ala Asp He Thr Asp 
35 40 45 

Gin Ala Asp Leu Ala Thr Glu Met Leu Ser Thr Ser Phe Asp Gly Leu 
50 55 60 

Gin Ala Asp Ser Val Glu Leu Thr Leu Asp Ser Val Asp Ser Arg Asp 
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Thr He Ala Thr Ala Asn Phe Ser Val Val Trp Lys Leu Pro Arg Asp 



Arg Glu Val Ser Tyr Asp Ser Ser Met Thr Leu Thr Lys Met Arg Asn 
100 105 HO 

Glu Trp Thr Val Arg Trp Glu Pro Ser Leu Val His Pro Lys Leu Gly 
115 120 125 

Ala Asn Gin His Leu Glu Leu Arg Ala He Glu Ala Gin Arg Ala Asn 
130 135 140 

Val He Ser Ser Asp Gly Ala Pro Val Leu Ala Pro Gly Ser He Tyr 
145 150 155 160 

Arg Val Leu Val Asp Pro Ser Ala Gly Asp Ala Asp Val Val Val Lys 
165 170 175 

Arg Val Ala Asp Tyr Leu Asn Glu Ala His Ala Thr Asp Glu Asn Val 
180 185 190 

Asn Thr Leu Asp Val Glu Asp He Met Ser Asn Leu Gly Asp Ser Thr 
195 200 205 

Tyr Ser Leu Thr Thr Val Asp Ala Asn Leu Gly Ala Arg Met Glu Gin 
210 215 220 

Asp Leu Ala Gly He Pro Gly Leu Thr Phe Asn Glu Glu Ala Ser Met 
225 230 235 240 

Val Ala Thr Asp Pro Gly Phe Ala Pro Asp He Val Ser Arg Val Ala 
245 250 255 

Arg He Val Glu Asp Glu Leu Glu Gly Ser Asn Gly Trp Arg Ala Ser 
260 265 270 

He Val Thr Ser Asn Gly Ala Val He Asp Asp He Ala Tyr Asp Ala 
275 280 285 

Pro Glu Leu Ala Pro Ser Val Arg He Ser Leu Asp His Asn Val Gin 
290 295 300 

Arg Ala Ala Glu Glu Ala Val Asp Leu Arg Ala Glu Met Lys Ala Met 
305 310 315 320 

Met Val Val Met Arg Pro Ser Thr Gly Glu He Leu Ala Val Ala Gin 
325 330 335 

Thr Asp Glu Ala Asp Lys Asp Gly Asp Val Ala Leu Met Gly Gin Tyr 
340 345 350 

Pro Pro Gly Ser Thr Phe Lys He He Thr Ala Ala Ala Gly Leu Ala 
355 360 365 

His Glu Gly Leu Thr Pro Asp Ser He Val Pro Cys Pro Gly Thr Met 
370 375 380 

Asn He Tyr Gly Arg He Val Thr Asn Tyr Asn Ser Phe Ser Leu Gly 
385 390 395 400 
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Asn Thr Ser Leu Asp Asp Ala Phe Ala Asn Ser Cys Asn Thr Thr Phe 
405 410 415 

Ala Asp lie Phe His His Leu Glu Pro Gly Gin Leu Lys Asn Val Ala 
420 425 430 

Lys Gin Phe Gly Leu Gly He Asp Tyr Gin He Pro Gly Leu Asp Thr 
435 440 445 

Met Thr Gly Ser Val Pro Glu Gly Asp He Val Leu Asp Arg Thr Glu 
450 455 460 

Ser Gly Tyr Gly Gin Gly Leu Asp Leu Ala Ser Pro Phe Gly Met Ala 
465 470 475 480 

Leu Val Ala Ser Thr Ala Ala Thr Gly Ser Val Pro Thr Pro Thr Leu 
485 490 495 

He Ser Gly His Glu Thr Val Ala Ser Glu Glu Val Leu Ala Leu Asp 
500 505 510 

Pro Glu Val Leu Ala Asn Val Gin Arg Met Met Lys Ser Val Val Asn 
515 520 525 

Asp Gly Thr Ala Arg Gly Met Arg Gin Thr Gly Gly Gin He Tyr Ala 
530 535 540 

Lys Thr Gly Glu Ala Glu He Asn Glu Gly Ser His Ala Trp Phe Thr 
545 550 555 560 

Gly Tyr Arg Glu Asp Asp He Ala Phe Ala Thr Leu Val Val Leu Gly 
565 570 575 

Gly Gly Ser Glu Ala Ala Ala Ala Val Thr Asp Gin Phe Phe Val Lys 
580 585 590 

Leu Asp Glu Leu Arg Ala Gly Gly Glu Val Ala Val Ser Glu Ala Glu 
595 600 605 

Glu Gin Pro Val Gly 
610 



<210> 63 
<211> 1278 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1255) 
<223> RXA01270 

<400> 63 

gcatgcacat gcagaaagcc tcgctcctaa taatctcgat agagatcgat ttatgcaacg 60 

tgctggaaaa ctagcttcaa cagattcgga garcatctaa atg act aat gaa cga 11. 

Met Thr Asn Glu Arg 



BGI-132CP 



-97- 



att ttt eta tea teg cca gat gta aca cag tta gag gaa gac gca ttg 
lie Phe Leu Ser Ser Pro Asp Val Thr Gin Leu Glu Glu Asp Ala Leu 



gta cgc gca ate cga tea gga tgg att gca ccg ctt ggt cca gaa gtt 
Val Arg Ala He Arg Ser Gly Trp He Ala Pro Leu Gly Pro Glu Val 



gat gcg ttt gag caa gaa ctt get gag tat tgt ggc cgc aaa tat gtt 

Asp Ala Phe Glu Gin Glu Leu Ala Glu Tyr Cys Gly Arg Lys Tyr Val 

40 45 50 

gtt gca ctt tea teg ggt act gca gec etc cac tta ggt eta tta gca 

Val Ala Leu Ser Ser Gly Thr Ala Ala Leu His Leu Gly Leu Leu Ala 



eta ggc gtt gga gaa gga gac ttg gtt ctt aca tea tea atg act ttt 
Leu Gly Val Gly Glu Gly Asp Leu Val Leu Thr Ser Ser Met Thr Phe 



gca gcg ace acc aac gca att gtt tat acg ggt get gag cca att ttc 
Ala Ala Thr Thr Asn Ala He Val Tyr Thr Gly Ala Glu Pro He Phe 
90 95 100 

gtg gac tgc gat gaa tct gga aat atg gat cca gat ctt tta gaa aaa 
Val Asp Cys Asp Glu Ser Gly Asn Met Asp Pro Asp Leu Leu Glu Lys 
105 HO H5 

gec ttt get gag eta aag agt gaa gga aag gaa gta aag get gta gta 
Ala Phe Ala Glu Leu Lys Ser Glu Gly Lys Glu Val Lys Ala Val Val 
120 125 130 

cct gtc gat eta ctt ggc aaa gtt gtt cag cac gag aag att aaa aag 
Pro Val Asp Leu Leu Gly Lys Val Val Gin His Glu Lys He Lys Lys 
135 140 145 

att get gat gaa tac ggg gca gta gtg ctt tct gat gec get gaa tec 
He Ala Asp Glu Tyr Gly Ala Val Vai Leu Ser Asp Ala Ala Glu Ser 
150 155 160 165 

ttg ggc gec att cgc aat gga aag tct get gca gca tat gga gtg gcg 
Leu Gly Ala He Arg Asn Gly Lys Ser Ala Ala Ala Tyr Gly Val Ala 
170 H5 180 

gca gcg gtt tec ttc aac gga aac aaa att atg act acc age ggt ggt 
Ala Ala Val Ser Phe Asn Gly Asn Lys He Met Thr Thr Ser Gly Gly 
185 190 195 

gga get ttg tta act gat gac aag gat att gca gac aac gtc cgc tat 
Gly Ala Leu Leu Thr Asp Asp Lys Asp He Ala Asp Asn Val Arg Tyr 
200 205 210 

ctt gcg aca caa get cgc caa cct gta gtt cat tac gaa cac acc gat 
Leu Ala Thr Gin Ala Arg Gin Pro Val Val His Tyr Glu His Thr Asp 
215 220 225 

gtt ggg tat aac tat cgc ctt tea aat ate etc get gca ctg gga cga 
Val Gly Tyr Asn Tyr Arg Leu Ser Asn He Leu Ala Ala Leu Gly Arg 
230 235 240 245 

get caa ctt tec cga etc gac aag atg att gag cgt cga cgt caa cac 
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Ala Gin Leu Ser Arg Leu Asp Lys Met lie Glu Arg Arg Arg Gin His 

250 255 260 

cgt gcg ttc tat cga gaa ttg ttt gca gg_ gtt tct gga gta gag ate 

Arg Ala Phe Tyr Arg Glu Leu Phe Ala Gly Val Ser Gly Val Glu lie 

265 270 275 

ttt ggc gag cca tea ggg gtc gat ggt ggc gac act att gat aat ttc 

Phe Gly Glu Pro Ser Gly Val Asp Gly Gly Asp Thr lie Asp Asn Phe 

280 285 290 

tgg etc act tct att ctt att gat aaa gaa gtt gcg gga ttt age tct 

Trp Leu Thr Ser lie Leu lie Asp Lys Glu Val Ala Gly Phe Ser Ser 

295 300 305 

gaa gat ctt cga tea gtt eta aat cag gcg aat att gag tct cgt ccc 

Glu Asp Leu Arg Ser Val Leu Asn Gin Ala Asn lie Glu Ser Arg Pro 

310 315 320 325 

ttg tgg aaa cca atg cat etc cag cca gta ttt aag aag tat cgt age 

Leu Trp Lys Pro Met His Leu Gin Pro Val Phe Lys Lys Tyr Arg Ser 

330 335 340 

ttc ace aat gaa gaa gga cag agg eta ttt gat tea ggg ctt tct etc 

Phe Thr Asn Glu Glu Gly Gin Arg Leu Phe Asp Ser Gly Leu Ser Leu 

345 350 355 

cca age ggt tea gta ctt gat aat gcg tea atg aat cgt gtt gag act 

Pro Ser Gly Ser Val Leu Asp Asn Ala Ser Met Asn Arg Val Glu Thr 

360 365 370 

aca att ggc cag ttt ttg gag agt cag cat gcg ate taagtacaaa 
Thr lie Gly Gin Phe Leu Glu Ser Gin His Ala lie 

375 380 385 

aactatggcg tag 



<210> 64 
<211> 385 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Met Thr Asn Glu Arg lie Phe Leu Ser Ser Pro Asp Val Thr Gin Leu 
15 10 15 

Glu Glu Asp Ala Leu Val Arg Ala lie Arg Ser Gly Trp lie Ala Pro 
20 25 30 

Leu Gly Pro Glu Val Asp Ala Phe Glu Gin Glu Leu Ala Glu Tyr Cys 
35 40 45 

Gly Arg Lys Tyr Val Val Ala Leu Ser Ser Gly Thr Ala Ala Leu His 
50 55 60 

Leu Gly Leu Leu Ala Leu Gly Val Gly Glu Gly Asp Leu Val Leu Thr 
65 70 75 80 

Ser Ser Met Thr Phe Ala Ala Thr Thr Asn Ala lie Val Tyr Thr Gly 
85 90 95 
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Ala Glu Pro lie Phe Val Asp Cys Asp Glu Ser Gly Asn Met Asp Pro 
100 105 110 

Asp Leu Leu Glu Lys Ala Phe Ala Glu Leu Lys Ser Glu Gly Lys Glu 
115 120 125 

Val Lys Ala Val Val Pro Val Asp Leu Leu Gly Lys Val Val Gin His 
130 135 140 

Glu Lys lie Lys Lys lie Ala Asp Glu Tyr Gly Ala Val Val Leu Ser 
145 150 155 160 

Asp Ala Ala Glu Ser Leu Gly Ala lie Arg Asn Gly Lys Ser Ala Ala 
165 170 175 

Ala Tyr Gly Val Ala Ala Ala Val Ser Phe Asn Gly Asn Lys lie Met 
180 185 190 

Thr Thr Ser Gly Gly Gly Ala Leu Leu Thr Asp Asp Lys Asp lie Ala 
195 200 205 

Asp Asn Val Arg Tyr Leu Ala Thr Gin Ala Arg Gin Pro Val Val His 
210 215 220 

Tyr Glu His Thr Asp Val Gly Tyr Asn Tyr Arg Leu Ser Asn lie Leu 
225 230 235 240 

Ala Ala Leu Gly Arg Ala Gin Leu Ser Arg Leu Asp Lys Met lie Glu 
245 250 255 

Arg Arg Arg Gin His Arg Ala Phe Tyr Arg Glu Leu Phe Ala Gly Val 
260 265 270 

Ser Gly Val Glu lie Phe Gly Glu Pro Ser Gly Val Asp Gly Gly Asp 
275 280 285 

Thr lie Asp Asn Phe Trp Leu Thr Ser lie Leu lie Asp Lys Glu Val 
290 295 300 

Ala Gly Phe Ser Ser Glu Asp Leu Arg Ser Val Leu Asn Gin Ala Asn 
305 310 315 320 

lie Glu Ser Arg Pro Leu Trp Lys Pro Met His Leu Gin Pro Val Phe 
325 ' 330 335 

Lys Lys Tyr Arg Ser Phe Thr Asn Glu Glu Gly Gin Arg Leu Phe Asp 
340 345 350 

Ser Gly Leu Ser Leu Pro Ser Gly Ser Val Leu Asp Asn Ala Ser Met 
355 360 365 

Asn Arg Val Glu Thr Thr He Gly Gin Phe Leu Glu Ser Gin His Ala 
370 375 380 



<210> 65 
<211> 1797 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1774) 
<223> RXN00549 

<400> 65 

aaagagcagc ggcaaaaggc gcttaaagag cgactctaag ggctacgctg taagaaacac 60 

catcattggt gccattgttg ctgtcatttt gattccagta atg gtc ttc atg ggt 115 

Met Val Phe Met Gly 



get tac ate atg gtt gat gtt cca gaa ccg gaa gag ttg gtt tea ccc 
Ala Tyr lie Met Val Asp Val Pro Glu Pro Glu Glu Leu Val Ser Pro 



cag gtt teg cag att tac gca tct gac ggt gag act gaa ttg gca cgc 
Gin Val Ser Gin lie Tyr Ala Ser Asp Gly Glu Thr Glu Leu Ala Arg 



ate gtt cct cca gaa ggc aac cgc cag atg gtg acg ate gat cag gtg 
He Val Pro Pro Glu Gly Asn Arg Gin Met Val Thr He Asp Gin Val 



cct gac act gtg aaa aat gcg gtg gtg get gcg gaa gac cga gag ttt 
Pro Asp Thr Val Lys Asn Ala Val Val Ala Ala Glu Asp Arg Glu Phe 



tac aca aac ccc ggt ttt tec att act ggc tat gec cga gca gca ctt 
Tyr Thr Asn Pro Gly Phe Ser He Thr Gly Tyr Ala Arg Ala Ala Leu 



ggc gta ate act ggt gat tct tea gcg ggt ggt ggt tec ace att act 
Gly Val He Thr Gly Asp Ser Ser Ala Gly Gly Gly Ser Thr He Thr 
90 95 100 

cag cag tat gtg aag aag get gtg gtt ggt gat gag cgt teg ctg ate 
Gin Gin Tyr Val Lys Lys Ala Val Val Gly Asp Glu Arg Ser Leu He 
105 110 115 

cgt aag get aag gaa ttg gtc tat tec gcg aag atg gec aat gag tgg 
Arg Lys Ala Lys Glu Leu Val Tyr Ser Ala Lys Met Ala Asn Glu Trp 
120 125 130 

tct aag gac gag gtc ctt gag get tat etc aac act gtg tac ttc ggt 
Ser Lys Asp Glu Val Leu Glu Ala Tyr Leu Asn Thr Val Tyr Phe Gly 
135 14 0 14 5 

cga aat gec tat ggt gtg cag get gca get cat gca ttc ttt gat aag 
Arg Asn Ala Tyr Gly Val Gin Ala Ala Ala His Ala Phe Phe Asp Lys 
150 155 160 165 

cca gta gaa gag etc acg get get gag ggc gca gtg ctg gcg gee agt 
Pro Val Glu Glu Leu Thr Ala Ala Glu Gly Ala Val Leu Ala Ala Ser 
170 175 180 

att cag ctg cca age cag ttg gat cct tgg aca aat cca gtt gag gcg 
He Gin Leu Pro Ser Gin Leu Asp Pro Trp Thr Asn Pro Val Glu Ala 
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gaa acg cgt tgg aac tat gtc atg gac ggc ctg gtg gaa att ggc get 
Glu Thr Arg Trp Asn Tyr Val Met Asp Gly Leu Val Glu lie Gly Ala 
200 205 210 

ate teg gca gag gag cgc gca gtt get ace tac cct gaa ace act gac 
lie Ser Ala Glu Glu Arg Ala Val Ala Thr Tyr Pro Glu Thr Thr Asp 
215 220 225 

cct gcg tec aac agt gcg tac acc gaa gec acc ggc act aat ggt ttg 
Pro Ala Ser Asn Ser Ala Tyr Thr Glu Ala Thr Gly Thr Asn Gly Leu 
230 235 240 245 

att aag aac caa gtg atg gcg gag ttg tct gag ctt ggt ate act gag 
lie Lys Asn Gin Val Met Ala Glu Leu Ser Glu Leu Gly lie Thr Glu 
250 255 260 

gat gat gtg caa acc tgt ggt ttg cag gtc acc acc acc att gat cca 
Asp Asp Val Gin Thr Cys Gly Leu Gin Val Thr Thr Thr lie Asp Pro 
265 270 275 



aag act cag gaa ggt gec gtt gaa gcg gta 
Lys Thr Gin Glu Gly Ala Val Glu Ala Val 
280 285 



caa aac cag ttg gat ctt 
Gin Asn Gin Leu Asp Leu 
290 



ctg tct gag aac aac cgt gca gcg gta gtc tec att gat cct tct aat 

Leu Ser Glu Asn Asn Arg Ala Ala Val Val Ser lie Asp Pro Ser Asn 
295 300 305 

ggt gcg gtt cgt get tat tac ggc ggc gag aat gcg act ggt tgg gac 

Gly Ala Val Arg Ala Tyr Tyr Gly Gly Glu Asn Ala Thr Gly Trp Asp 

310 315 320 325 

ttt gca aac get ccg ctt cag acc ggt tct aca ttc aag ate ttt ggt 

Phe Ala Asn Ala Pro Leu Gin Thr Gly Ser Thr Phe Lys lie Phe Gly 

330 335 340 

ctg gca gca gca ctt cag caa ggt att cca ctg tct cag cca tac age 

Leu Ala Ala Ala Leu Gin Gin Gly lie Pro Leu Ser Gin Pro Tyr Ser 

345 350 355 

tct gcg ccg gtg act gtg ggt gat get caa ate gga aac gtc ggt ggc 

Ser Ala Pro Val Thr Val Gly Asp Ala Gin lie Gly Asn Val Gly Gly 
360 365 370 

age ggt tgt ggt tec tgt tec ate gag cag gcg ttg ttg cat tct tac 

Ser Gly Cys Gly Ser Cys Ser lie Glu Gin Ala Leu Leu His Ser Tyr 
375 380 385 

aac acc age ttc att cgt ttg cag cag gat ctg gaa aat ggt tea cag 

Asn Thr Ser Phe lie Arg Leu Gin Gin Asp Leu Glu Asn Gly Ser Gin 

390 395 " 400 405 

gat act gcg gac atg gcg cat get ttg ggt ate gcg aag tct ttg cca 

Asp Thr Ala Asp Met Ala His Ala Leu Gly lie Ala Lys Ser Leu Pro 

410 415 420 



act ate cct gag aca ctg act gaa aac gga gag acc cct tat gag ggc 
Thr lie Pro Glu Thr Leu Thr Glu Asn Gly Glu Thr Pro Tyr Glu Gly 
425 430 435 
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ate ate ttg ggt cag tat gag tec cgc cca ctt gat atg get tct gcg 1459 

lie lie Leu Gly Gin Tyr Glu Ser Arg Pro Leu Asp Met Ala Ser Ala 

440 445 450 

atg gca act ate get aat gaa ggt gtc tgg cac cgc ccg cac ttc gtg 1507 

Met Ala Thr He Ala Asn Glu Gly Val Trp His Arg Pro His Phe Val 
455 460 465 

tec aag gtg gag act gtc age ggt gag gtt etc tac gag ttc gag gat 1555 

Ser Lys Val Glu Thr Val Ser Gly Glu Val Leu Tyr Glu Phe Glu Asp 
470 475 480 485 

ggc gac ggc gag cgt cgt gtt tct gaa aag gtt gca ctg aat ctg etc 1603 

Gly Asp Gly Glu Arg Arg Val Ser Glu Lys Val Ala Leu Asn Leu Leu 

490 495 500 

aag gec atg ggg cca ate get gca tac tec aac gga aac get ctg get 1651 

Lys Ala Met Gly Pro He Ala Ala Tyr Ser Asn Gly Asn Ala Leu Ala 
505 510 515 

gat ggc cag gtt tct gca tec aag act ggt ace act cag ctt ggt gat 1699 

Asp Gly Gin Val Ser Ala Ser Lys Thr Gly Thr Thr Gin Leu Gly Asp 

520 525 530 

acc ggt gca aac aag gat gcg tgg atg ttg ggt gcg gca cct cag eta 1747 

Thr Gly Ala Asn Lys Asp Ala Trp Met Leu Gly Ala Ala Pro Gin Leu 
535 540 545 

get act gcg gtg tgg gtc gga act get tgataacact gcattgtata 1794 
Ala Thr Ala Val Trp Val Gly Thr Ala 
550 555 

aca 1797 



<210> 66 
<211> 558 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 66 

Met Val Phe Met Gly Ala Tyr He I 
1 5 



Glu Leu Val Ser Pro Gin Val Ser 
20 



Thr Glu Leu Ala Arg He Val Pro 
35 40 



Thr He Asp Gin Val Pro Asp Thr 
50 55 



Glu Asp Arg Glu Phe Tyr Thr Asn 
65 70 



Ala Arg Ala Ala Leu Gly Val He 
85 



Gly Ser Thr He Thr Gin Gin Tyr 



Met Val Asp Val Pro Glu Pro Glu 

10 15 

Gin He Tyr Ala Ser Asp Gly Glu 

25 30 

Pro Glu Gly Asn Arg Gin Met Val 
45 

Val Lys Asn Ala Val Val Ala Ala 
60 

Pro Gly Phe Ser He Thr Gly Tyr 

75 80 

Thr Gly Asp Ser Ser Ala Gly Gly 

90 95 

Val Lys Lys Ala Val Val Gly Asp 
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100 



105 



110 



Glu Arg Ser Leu lie Arg Lys Ala Lys Glu Leu Val Tyr Ser Ala Lys 
115 120 125 

Met Ala Asn Glu Trp Ser Lys Asp Glu Val Leu Glu Ala Tyr Leu Asn 
130 135 140 

Thr Val Tyr Phe Gly Arg Asn Ala Tyr Gly Val Gin Ala Ala Ala His 
145 150 155 160 

Ala Phe Phe Asp Lys Pro Val Glu Glu Leu Thr Ala Ala Glu Gly Ala 
165 170 175 

Val Leu Ala Ala Ser He Gin Leu Pro Ser Gin Leu Asp Pro Trp Thr 
180 185 190 

Asn Pro Val Glu Ala Glu Thr Arg Trp Asn Tyr Val Met Asp Gly Leu 
195 200 205 

Val Glu He Gly Ala He Ser Ala Glu Glu Arg Ala Val Ala Thr Tyr 
210 215 220 

Pro Glu Thr Thr Asp Pro Ala Ser Asn Ser Ala Tyr Thr Glu Ala Thr 
225 230 235 240 

Gly Thr Asn Gly Leu He Lys Asn Gin Val Met Ala Glu Leu Ser Glu 
245 250 255 

Leu Gly He Thr Glu Asp Asp Val Gin Thr Cys Gly Leu Gin Val Thr 
260 265 270 

Thr Thr He Asp Pro Lys Thr Gin Glu Gly Ala Val Glu Ala Val Gin 
275 280 285 

Asn Gin Leu Asp Leu Leu Ser Glu Asn Asn Arg Ala Ala Val Val Ser 
290 295 300 

He Asp Pro Ser Asn Gly Ala Val Arg Ala Tyr Tyr Gly Gly Glu Asn 
305 310 315 320 

Ala Thr Gly Trp Asp Phe Ala Asn Ala Pro Leu Gin Thr Gly Ser Thr 
325 330 335 

Phe Lys He Phe Gly Leu Ala Ala Ala Leu Gin Gin Gly He Pro Leu 
340 345 350 

Ser Gin Pro Tyr Ser Ser Ala Pro Val Thr Val Gly Asp Ala Gin He 
355 360 365 

Gly Asn Val Gly Gly Ser Gly Cys Gly Ser Cys Ser He Glu Gin Ala 
370 375 380 

Leu Leu His Ser Tyr Asn Thr Ser Phe He Arg Leu Gin Gin Asp Leu 
385 390 395 400 

Glu Asn Gly Ser Gin Asp Thr Ala Asp Met Ala His Ala Leu Gly He 



405 



410 



415 



Ala Lys Ser Leu Pro Thr He Pro Glu Tnr Leu Thr Glu Asn Gly Glu 
420 425 430 
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Thr Pro Tyr Glu Gly lie lie Leu Gly Gin Tyr Glu Ser Arg Pro Leu 
435 440 445 

Asp Met Ala Ser Ala Met Ala Thr He Ala Asn Glu Gly Val Trp His 
450 455 460 

Arg Pro His Phe Val Ser Lys Val Glu Thr Val Ser Gly Glu Val Leu 
465 470 475 480 

Tyr Glu Phe Glu Asp Gly Asp Gly Glu Arg Arg Val Ser Glu Lys Val 
485 490 495 

Ala Leu Asn Leu Leu Lys Ala Met Gly Pro He Ala Ala Tyr Ser Asn 
500 505 510 

Gly Asn Ala Leu Ala Asp Gly Gin Val Ser Ala Ser Lys Thr Gly Thr 
515 520 525 

Thr Gin Leu Gly Asp Thr Gly Ala Asn Lys Asp Ala Trp Met Leu Gly 
530 535 540 

Ala Ala Pro Gin Leu Ala Thr Ala Val Trp Val Gly Thr Ala 
545 550 555 



<210> 67 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXN00550 

<400> 67 

aaggatgcgt ggatgttggg tgcggcacct cagctagcta ctgcggtgtg ggtcggaact 60 

gcttgataac actgcattgt ataacacctg gggtggcagt atg tat ggt tct aac 115 

Met Tyr Gly Ser Asn 



tec cct gec acg ate tgg aag cag acc atg gat aac gec etc gag aac 
Ser Pro Ala Thr He Trp Lys Gin Thr Met Asp Asn Ala Leu Glu Asn 



tec cct etc gaa act tgg gat ate get cca gca ttg ggg tac ggt aac 

Ser Pro Leu Glu Thr Trp Asp lie Ala Pro Ala Leu Gly Tyr Gly Asn 

25 30 35 

cca cca gtt ccg gaa tat gtg tgg act cca agt cca aac ate gcg act 

Pro Pro Val Pro Glu Tyr Val Trp T.nr Pro Ser Pro Asn He Ala Thr 



aat gat cca gaa gga gca acc gag gaa get cca gtg gag gat cca aat 
Asn Asp Pro Glu Gly Ala Thr Glu Glu Ala Pro Val Glu Asp Pro Asn 



gca gta ate gar acc cct get gta gat ccc act gca cct gca gag gag 
Ala Val He Asp Thr Pro Ala Val Asp Pro Thr Ala Pro Ala Glu Glu 



BGI-132CP 



- 105 - 



acc ggt aac ggt cag gta gaa ate ctg ccg ggg ctg act ate ccg gga 403 
Thr Gly Asn Gly Gin Val Glu He Leu Pro Gly Leu Thr He Pro Gly 
90 95 100 

gat etc tta ggg ate ggc taaaatcegg tegtagecta aac 444 
Asp Leu Leu Gly He Gly 
105 



<210> 68 
<211> 107 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 68 

Met Tyr Gly Ser Asn Ser Pro Ala Thr He Trp Lys Gin Thr Met Asp 
15 10 15 

Asn Ala Leu Glu Asn Ser Pro Leu Glu Thr Trp Asp He Ala Pro Ala 
20 25 30 

Leu Gly Tyr Gly Asn Pro Pro Val Pro Glu Tyr Val Trp Thr Pro Ser 
35 40 45 

Pro Asn He Ala Thr Asn Asp Pro Glu Gly Ala Thr Glu Glu Ala Pro 
50 55 60 

Val Glu Asp Pro Asn Ala Val He Asp Thr Pro Ala Val Asp Pro Thr 



Ala Pro Ala Glu Glu Thr Gly Asn Gly Gin Val Glu He Leu Pro Gly 
85 90 95 

Leu Thr He Pro Gly Asp Leu Leu Gly He Gly 

100 105 



<210> 69 
<211> 669 
<212> DNA 

<213> Corynebacterium glut. 

<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXN03091 

<400> 69 

gcaaggctta tccaatggtt gtateggege tggegategg tggttttttt tgcaataacg 60 

etcttgeaat atctttctga gcaggggaat cacccaagat arg ctg gcg aag gac 115 

Met Leu Ala Lys Asp 



tec tac acc ate aaa ttg act ttg gat cca gat gtt cag gat gca gcg 163 

Ser Tyr Thr He Lys Leu Thr Leu A.sp Pro Asp Val Gin Asp Ala Ala 

10 15 20 

cac aat gcg gtg tec tec cac gtt gat cca acc ace cca ggt gtc get 211 
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His 


Asn 


Ala 


Val 


Ser 


Ser 


His 


Val 


Asp 


Pro 


Thr 


Thr 


Pro 


Gly 


Val 


Ala 


gaa 
Glu 


gtt 
Val 


gtg 
Val 


aac 
Asn 


gtc 
Val 


att 
He 


gag 
Glu 


cct 
Pro 


ggc 
Gly 


gag 
Glu 


aac 
Asn 


Ser 


cgc 
Arg 


gat 
Asp 


att 
He 


ttg 
Leu 


get 
Ala 


att 
He 


act 
Thr 


tct 
Ser 


tec 
Ser 


cgc 
Arg 


aac 
Asn 


tac 
Tyr 


ggc 
Gly 


ctt 
Leu 


gac 
Asp 


Leu 
65 


gat 
Asp 


get 
Ala 


ggt 
Gly 


gaa 
Glu 


acg 
Thr 


atg 
Met 


ctg 
Leu 


cct 
Pro 


cag 
Gin 


gca 
Ala 


acg 
Thr 


tec 
Ser 


cgt 
Arg 


gtg 
Val 


ggt 
Gly 


aat 
Asn 


ggt 
Gly 


gee 
Ala 


ggt 
Gly 


tec 
Ser 
8 5 


att 
lie 


ttc 
Phe 


aag 
Lys 


ate 
He 


ttt 
Phe 


acc 
Thr 


gec 
Ala 


get 
Ala 


gca 
Ala 


gec 
Ala 


att 
He 


cag 
Gin 


cag 
Gin 


ggc 
Gly 


get 
Ala 


ggc 
Gly 


eta 
Leu 


gac 
Asp 


acc 
Thr 


atg 
Met 


ttg 
Leu 


gat 
Asp 


gtt 
Val 


cct 
Pro 


tct 
Ser 


cga 
Arg 


tat 
Tyr 


gag 
Glu 


gtc 
Val 


aag 
Lys 


ggc 
Gly 


atg 

Met 


ggc 
Gly 


tec 
Ser 


ggc 
Gly 
120 


ggt 
Gly 


gec 
Ala 


gcg 

Ala 


aac 
Asn 


tgt 
125 


ccc 
Pro 


gca 
Ala 


aat 
Asn 


act 
Thr 


tac 
Tyr 


tgc 
Cys 


gtg 
Val 


gaa 
Glu 


aac 
Asn 


gca 
Ala 
135 


gga 
Gly 


tec 
Ser 


tac 
Tyr 


gcg 
Ala 


cct 
Pro 


cgc 
Arg 


atg 
Met 


act 
Thr 


ctg 
Leu 


cag 
Gin 


gac 
Asp 


get 
Ala 


etc 
Leu 


gcg 
Ala 


cag 
Gin 
150 


Ser 


Pro 


aac 
Asn 


act 
Thr 


Ala 
155 


ttc 
Phe 


gtt 
Val 


Glu 


atg 
Met 


ate 
He 
160 


gag 
Glu 


cag 
Gin 


gtt 
Val 


ggc 
Gly 


gtg 
Val 
165 


gac 
Asp 


acc 
Thr 


cgt 
Arg 


tgt 
Cys 


gga 
Gly 
170 


tct 

Ser 


ttc 

Phe 


agt 
Ser 


aaa 
Lys 


get 
Ala 
175 


ggg 

Gly 


cct 
Pro 


gcg 
Ala 


aag 
Lys 


eta 
Leu 
180 


cac 
His 



cga tgaaggttcc ttcgacggcg aaa 
Arg 



<210> 70 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Met Leu Ala Lys Asp Ser Tyr Thr He Lys Leu Thr Leu Asp Pro Asp 
15 10 15 

Val Gin Asp Ala Ala His Asn Ala Val Ser Ser His Val Asp Pro Thr 
20 25 30 

Thr Pro Gly Val Ala Glu Val Val Asn Val He Glu Pro Gly Glu Asn 
35 40 45 

Ser Arg Asp He Leu Ala He Thr Ser Ser Arg Asn Tyr Gly Leu Asp 
50 55 60 
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Leu Asp Ala Gly Glu Thr Met Leu 
65 70 



Asn Gly Ala Gly Ser lie Phe Lys 
85 



Gin Gin Gly Ala Gly Leu Asp Thr 
100 



Glu Val Lys Gly Met Gly Ser Gly 
115 120 



Thr Tyr Cys Val Glu Asn Ala Gly 
130 135 



Pro Gin Ala Thr Ser Arg Val Gly 
75 80 

He Phe Thr Ala Ala Ala Ala He 
90 95 

Met Leu Asp Val Pro Ser Arg Tyr 
105 HO 

Gly Ala Ala Asn Cys Pro Ala Asn 
125 

Ser Tyr Ala Pro Arg Met Thr Leu 
140 



Gin Asp Ala Leu Ala Gin Ser Pro Asn Thr Ala Phe Val Glu Met He 
145 150 155 160 

Glu Gin Val Gly Val Asp Thr Arg Cys Gly Ser Phe Ser Lys Ala Gly 
165 170 175 

Pro Ala Lys Leu His Arg 
180 



<210> 71 
<211> 824 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (801) 

<223> RXN03178 

<400> 71 

ccc acc acc gtg gtc acg ggc acg atg gaa gcc gcc aac ate gag ggc 
Pro Thr Thr Val Val Thr Gly Thr Met Glu Ala Ala Asn He Glu Gly 



tec cgc gtg ggt gtc ggc gag gcc ggc cag tat acc gtt gat cag ctg 96 

Ser Arg Val Gly Val Gly Glu Ala Gly Gin Tyr Thr Val Asp Gin Leu 

20 25 30 

ctg cac ggt ctt ctt tta gcc age ggt aac gat gcg gcg tat atg ttg 144 

Leu His Gly Leu Leu Leu Ala Ser Gly Asn Asp Ala Ala Tyr Met Leu 
35 40 45 

get cag gaa ctt ggt ggg gat caa gca acc ctg gag aaa gta aac gcg 192 

Ala Gin Glu Leu Gly Gly Asp Gin Ala Thr Leu Glu Lys Val Asn Ala 
50 55 60 

ctg gcc aag gag ttg ggc act caa gac acc ttc gtt gcc act tat tec 240 

Leu Ala Lys Glu Leu Gly Thr Gin Asp Thr Phe Val Ala Thr Tyr Ser 
65 70 75 80 

ggt ttg gat gcg ccg gga atg teg acc tec gca tac gac atg tea ttg 288 
Gly Leu Asp Ala Pro Gly Met Ser Thr Ser Ala Tyr Asp Met Ser Leu 
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att tat cag cat gcg tgg cag aac ccg gtt ttc gag teg att ate tec 336 
lie Tyr Gin His Ala Trp Gin Asn Pro Val Phe Glu Ser lie lie Ser 
100 105 110 

acc gat cac att gat ttc cct ggt tgg ggc gac aat gag ggt ttc caa 384 
Thr Asp His He Asp Phe Pro Gly Trp Gly Asp Asn Glu Gly Phe Gin 
115 120 125 

gtc tgg aac gat aac gec ttg ttc atg aac gat cct gat ggc ate ggc 432 
Val Trp Asn Asp Asn Ala Leu Phe Met Asn Asp Pro Asp Gly He Gly 
130 135 140 

ggc aag acc ggc tac acc gac gac gcg aac cac acc ttt gtc ggc ggt 480 
Gly Lys Thr Gly Tyr Thr Asp Asp Ala Asn His Thr Phe Val Gly Gly 
145 150 155 160 

etc gat egg ggt ggt cgc cgc etc gee gec gta etc ttg gat tec acc 528 
Leu Asp Arg Gly Gly Arg Arg Leu Ala Ala Val Leu Leu Asp Ser Thr 
165 170 175 

gtc age gac att cgt ccg tgg gaa caa gca cga ttg ctt ate gac gec 576 
Val Ser Asp He Arg Pro Trp Glu Gin Ala Arg Leu Leu He Asp Ala 
180 185 190 

tec etc ccc ate acg ccg ggg tec ggc gtg ggc cag ctg ggc tec ggc 624 
Ser Leu Pro He Thr Pro Gly Ser Gly Val Gly Gin Leu Gly Ser Gly 
195 200 205 

age gcg aac gat gtg gca ccg gcg acc cca gaa tta cca gaa ccc acc 672 
Ser Ala Asn Asp Val Ala Pro Ala Thr Pro Glu Leu Pro Glu Pro Thr 
210 215 220 

gac aac ctg act tea ggt gag ggt ggg teg cag aac acg ctt ctt aag 720 
Asp Asn Leu Thr Ser Gly Glu Gly Gly Ser Gin Asn Thr Leu Leu Lys 
225 230 235 240 

etc gtg gtg ccc ate gga ate ate gtg ctg ttg eta ate gec gca eta 768 
Leu Val Val Pro He Gly He He Val Leu Leu Leu He Ala Ala Leu 
245 250 255 

gcg tgg aca ttc aga tct ccc aag aaa aag aac taggtgttct tcttcacgac 821 
Ala Trp Thr Phe Arg Ser Pro Lys Lys Lys Asn 
260 265 



<210> 72 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Pro Thr Thr Val Val Thr Gly Thr Met Glu Ala Ala Asn He Glu Gly 
15 10 15 

Ser Arg Val Gly Val Gly Glu Ala Gly Gin Tyr Thr Val Asp Gin Leu 
20 25 30 



Leu His Gly Leu Leu Leu Ala Ser Gly Asn Asp Ala Ala Tyr Met Leu 
35 40 45 
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Ala Gin Glu Leu Gly Gly Asp Gin Ala Thr Leu Glu Lys Val Asn Ala 
50 55 60 

Leu Ala Lys Glu Leu Gly Thr Gin Asp Thr Phe Val Ala Thr Tyr Ser 



Gly Leu Asp Ala Pro Gly Met Ser Thr Ser Ala Tyr Asp Met Ser Leu 
85 90 95 

He Tyr Gin His Ala Trp Gin Asn Pro Val Phe Glu Ser He He Ser 
100 105 110 

Thr Asp His He Asp Phe Pro Gly Trp Gly Asp Asn Glu Gly Phe Gin 
115 120 125 

Val Trp Asn Asp Asn Ala Leu Phe Met Asn Asp Pro Asp Gly He Gly 
130 135 140 

Gly Lys Thr Gly Tyr Thr Asp Asp Ala Asn His Thr Phe Val Gly Gly 
145 150 155 160 

Leu Asp Arg Gly Gly Arg Arg Leu Ala Ala Val Leu Leu Asp Ser Thr 
165 170 175 

Val Ser Asp He Arg Pro Trp Glu Gin Ala Arg Leu Leu He Asp Ala 
180 185 190 

Ser Leu Pro He Thr Pro Gly Ser Gly Val Gly Gin Leu Gly Ser Gly 
195 200 205 

Ser Ala Asn Asp Val Ala Pro Ala Thr Pro Glu Leu Pro Glu Pro Thr 
210 215 220 

Asp Asn Leu Thr Ser Gly Glu Gly Gly Ser Gin Asn Thr Leu Leu Lys 
225 230 235 240 

Leu Val Val Pro He Gly He He Val Leu Leu Leu He Ala Ala Leu 
245 250 255 

Ala Trp Thr Phe Arg Ser Pro Lys Lys Lys Asn 
260 265 



<210> 73 
<211> 749 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (726) 
<223> FRXA02859 

<400> 73 

cag tat acc gtt gat cag ctg ctg cac ggt ctt ctt tta gcc age ggt 48 

Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 

15 10 15 

aac gat gcg gcg tat ctg ttg get cag gaa ctt ggt ggg gat caa gca 96 
Asn Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 
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acc ctg gag aaa gta aac gcg ctg gcc aag gag ttg ggc act caa gac 144 
Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 



acc ttc gtt gcc act tat tec ggt ttg gat gcg ccg gga atg teg acc 
Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 



tec gca tac gac atg tea ttg att tat cag cat gcg tgg cag aac ccg 
Ser Ala Tyr Asp Met Ser Leu He Tyr Gin His Ala Trp Gin Asn Pro 



gtt ttc gag teg att ate tec acc gat cac att gat ttc cct ggt tgg 288 
Val Phe Glu Ser He He Ser Thr Asp His lie Asp Phe Pro Gly Trp 
85 90 95 

ggc gac aat gag ggt ttc caa gtc tgg aac gat aac gcc ttg ttc atg 336 
Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 105 110 

aac gat cct gat ggc ate ggc ggc aag acc ggc tac acc gac gac gcg 384 
Asn Asp Pro Asp Gly He Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

aac cac acc ttt gtc ggc ggt etc gat egg ggt ggt cgc cgc etc gcc 432 
Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

gcc gta etc ttg gat tec acc gtc age gac att cgt ccg tgg gaa caa 480 
Ala Val Leu Leu Asp Ser Thr Val Ser Asp He Arg Pro Trp Glu Gin 
145 150 155 160 

gca cga ttg ctt ate gac gcc tec etc ccc ate acg ccg ggg tec ggc 528 
Ala Arg Leu Leu He Asp Ala Ser Leu Pro He Thr Pro Gly Ser Gly 
165 170 175 

gtg ggc cag ctg ggc tec ggc age gcg aac gat gtg gca ccg gcg acc 576 
Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Asp Val Ala Pro Ala Thr 
180 185 190 

cca gaa tta cca gaa ccc acc gac aac ctg act tea ggt gag ggt ggg 624 
Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 
195 200 205 

teg cag aac acg ctg ctt aag etc gtg gtg ccc ate gga ate ate gtg 672 
Ser Gin Asn Thr Leu Leu Lys Leu Val Val Pro He Gly He He Val 
210 215 220 

ctg ttg eta ate gcc gca eta gcg tgg aca ttc aga tct ccc aag aaa 720 
Leu Leu Leu He Ala Ala Leu Ala Trp Thr Phe Arg Ser Pro Lys Lys 
225 230 235 240 

aag aac taggtgttct tcttcacgac etc 749 
Lys Asn 



<210> 74 
<211> 242 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 74 

Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 

15 10 15 

Asn Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 



Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 

35 40 45 

Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 

50 55 60 

Ser Ala Tyr Asp Met Ser Leu He Tyr Gin His Ala Trp Gin Asn Pro 



Val Phe Glu Ser He He Ser Thr Asp His He Asp Phe Pro Gly Trp 
85 90 95 

Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 105 110 

Asn Asp Pro Asp Gly He Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

Ala Val Leu Leu Asp Ser Thr Val Ser Asp He Arg Pro Trp Glu Gin 
145 150 155 160 

Ala Arg Leu Leu He Asp Ala Ser Leu Pro lie Thr Pro Gly Ser Gly 
165 170 175 

Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Asp Val Ala Pro Ala Thr 
180 185 190 

Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 
195 200 205 

Ser Gin Asn Thr Leu Leu Lys Leu Val Val Pro He Gly He He Val 
210 215 220 

Leu Leu Leu He Ala Ala Leu Ala Trp Thr Phe Arg Ser Pro Lys Lys 
225 230 235 240 



<210> 75 
<211> 1437 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1414) 
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<223> RXN01267 
<400> 75 

tgctagtttt aaagaggcgt tgaggggtag tatcgcgtaa gtttattagt ggttagcgta 60 

gatttttcga attgaagatg tttctgaaag gtatttagat atg tat gca gaa att 115 

Met Tyr Ala Glu lie 



aat ggc ggt ttt att cca gag ggc acc gtg egg gta age ggc gca aaa 
Asn Gly Gly Phe He Pro Glu Gly Thr Val Arg Val Ser Gly Ala Lys 



aac tct get act aga ctt etc gcg gcg gca ctg eta acc gat gag gtg 
Asn Ser Ala Thr Arg Leu Leu Ala Ala Ala Leu Leu Thr Asp Glu Val 



gtg cat ctt ggt aat ttc cca acc aag ctt gtg gat gtt gaa cat aaa 

Val His Leu Gly Asn Phe Pro Thr Lys Leu Val Asp Val Glu His Lys 

40 45 50 

att cgc ttt att gaa gag ctt ggc gga aaa gtg cat gtc gac cat gat 

He Arg Phe He Glu Glu Leu Gly Gly Lys Val His Val Asp His Asp 

55 60 65 

gag caa att tta gta gtt gat get aag gat ctt gca gcg cga gaa atg 

Glu Gin He Leu Val Val Asp Ala Lys Asp Leu Ala Ala Arg Glu Met 



act act gat gaa ctg aat att ccg att cga act act tat etc eta gca 
Thr Thr Asp Glu Leu Asn He Pro He Arg Thr Thr Tyr Leu Leu Ala 
90 95 100 

gca gcg cag att ggg cgt ggg gaa att get cga gtt cct ttt cct ggg 
Ala Ala Gin He Gly Arg Gly Glu He Ala Arg Val Pro Phe Pro Gly 
105 HO H5 

ggg tgt get att gga gga ggt cct get ggc gga cga gga tat gat ctt 
Gly Cys Ala He Gly Gly Gly Pro Ala Gly Gly Arg Gly Tyr Asp Leu 
120 125 130 

cat ctt atg gtc tgg gaa cag eta ggt tgt aaa att ctt gaa aaa gat 
His Leu Met Val Trp Glu Gin Leu Gly Cys Lys He Leu Glu Lys Asp 
135 140 145 

gat cac att gaa gta act gca ccc cag ggc ttt ate ggg gga gtt att 
Asp His He Glu Val Thr Ala Pro Gin Gly Phe He Gly Gly Val He 
150 155 160 165 

gac ttt cct att tct act gtg gga ggc act gaa aac gcg tta eta tgc 
Asp Phe Pro He Ser Thr Val Gly Gly Thr Glu Asn Ala Leu Leu Cys 
170 175 180 

gca agt att get tea ggg gat act aaa att gee aat get tat att acc 
Ala Ser He Ala Ser Gly Asp Thr Lys He Ala Asn Ala Tyr He Thr 
185 190 195 

cct gag ata act gat ctt att gaa ctt ctg cga cgt atg ggt gcg gag 
Pro Glu He Thr Asp Leu He Glu Leu Leu Arg Arg Met Gly Ala Glu 
200 205 210 
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ate act gtc tac ggt acc age cgt att cat gta aag ggt cga gca ggt 

lie Thr Val Tyr Gly Thr Ser Arg lie His Val Lys Gly Arg Ala Gly 

215 220 225 

ctt ttg cag ggc gca tat atg gac gta atg ccg gat cgt att gag gca 

Leu Leu Gin Gly Ala Tyr Met Asp Val Met Pro Asp Arg lie Glu Ala 

230 235 240 245 

ttg acg tgg ate gtg tat gga att att tea ggc gga agg att acc gtc 

Leu Thr Trp He Val Tyr Gly He He Ser Gly Gly Arg He Thr Val 

250 255 260 

gaa ggt gtt cca ttt age teg atg gaa gtt cct ttt ate cac ctt gag 

Glu Gly Val Pro Phe Ser Ser Met Glu Val Pro Phe He His Leu Glu 

265 270 275 



aag get gga gtg gat ctt ttc cgt aat tea agt tec gta tat 
Lys Ala Gly Val Asp Leu Phe Arg Asn Ser Ser Ser Val Tyr 
280 285 290 



att aca 
He Thr 



cca gaa tgc ttg cct tea ggc tea gtt cag cca ttt gag eta gcg tgt 

Pro Glu Cys Leu Pro Ser Gly Ser Val Gin Pro Phe Glu Leu Ala Cys 

295 300 305 

gga act cac ccc gga gta att teg gac atg cag gca ctt ttt gtt ctt 

Gly Thr His Pro Gly Val He Ser Asp Met Gin Ala Leu Phe Val Leu 

310 315 320 325 

tta gga tta aaa ggt gca gga act tea cgc gtc tat gac tat cga tac 

Leu Gly Leu Lys Gly Ala Gly Thr Ser Arg Val Tyr Asp Tyr Arg Tyr 

330 335 340 

cca gaa aga att gca ttt gtt gag gaa ttg aca aat eta gtt teg ggc 

Pro Glu Arg He Ala Phe Val Glu Glu Leu Thr Asn Leu Val Ser Gly 

345 350 355 



gac aaa tta agt gca gag get ggc aag ate 
Asp Lys Leu Ser Ala Glu Ala Gly Lys He 
360 365 



act ate cag gga gat get 
Thr He Gin Gly Asp Ala 
370 



act ttc egg cca gga tat gcg aac tea act gat eta cgt ggt tct atg 

Thr Phe Arg Pro Gly Tyr Ala Asn Ser Thr Asp Leu Arg Gly Ser Met 

375 380 385 

get gtt gtt tta gcg gcg ctt tgc get gat gga aag tec acg att aat 

Ala Val Val Leu Ala Ala Leu Cys Ala Asp Gly Lys Ser Thr He Asn 

390 395 400 405 

aac gtc cat atg gcg tta cgt ggg tac aac gag ttg gat aaa aaa ctt 

Asn Val His Met Ala Leu Arg Gly Tyr Asn Glu Leu Asp Lys Lys Leu 
410 415 420 

cgt tta ctt ggt gcg gat tta act ate aga gaa ggc gaa gtt cct tea 

Arg Leu Leu Gly Ala Asp Leu Thr He Arg Glu Gly Glu Val Pro Ser 

425 430 435 



cct taagaacgaa agttttacat 
Pro 



BGI-132CP 



- 114- 



<210> 76 
<211> 438 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 76 

Met Tyr Ala Glu He Asn Gly Gly Phe He Pro Glu Gly Thr Val Arg 
15 10 15 

Val Ser Gly Ala Lys Asn Ser Ala Thr Arg Leu Leu Ala Ala Ala Leu 
20 25 30 

Leu Thr Asp Glu Val Val His Leu Gly Asn Phe Pro Thr Lys Leu Val 
35 40 45 

Asp Val Glu His Lys He Arg Phe He Glu Glu Leu Gly Gly Lys Val 
50 55 60 

His Val Asp His Asp Glu Gin He Leu Val Val Asp Ala Lys Asp Leu 



Ala Ala Arg Glu Met Thr Thr Asp Glu Leu Asn He Pro He Arg Thr 
85 90 95 

Thr Tyr Leu Leu Ala Ala Ala Gin He Gly Arg Gly Glu He Ala Arg 
100 105 110 

Val Pro Phe Pro Gly Gly Cys Ala He Gly Gly Gly Pro Ala Gly Gly 
115 120 125 

Arg Gly Tyr Asp Leu His Leu Met Val Trp Glu Gin Leu Gly Cys Lys 
130 135 140 

He Leu Glu Lys Asp Asp His He Glu Val Thr Ala Pro Gin Gly Phe 
145 150 155 160 

He Gly Gly Val He Asp Phe Pro He Ser Thr Val Gly Gly Thr Glu 
165 170 175 

Asn Ala Leu Leu Cys Ala Ser He Ala Ser Gly Asp Thr Lys He Ala 
180 185 190 

Asn Ala Tyr He Thr Pro Glu He Thr Asp Leu He Glu Leu Leu Arg 
195 200 205 

Arg Met Gly Ala Glu He Thr Val Tyr Gly Thr Ser Arg He His Val 
210 215 220 

Lys Gly Arg Ala Gly Leu Leu Gin Gly Ala Tyr Met Asp Val Met Pro 
225 230 235 240 

Asp Arg He Glu Ala Leu Thr Trp He Val Tyr Gly He He Ser Gly 
245 250 255 

Gly Arg He Thr Val Glu Gly Val Pro Phe Ser Ser Met Glu Val Pro 
260 265 270 

Phe He His Leu Glu Lys Ala Gly Val Asp Leu Phe Arg Asn Ser Ser 
275 280 285 

Ser Val Tyr lie Thr Pro Glu Cys Leu Pro Ser Gly Ser Val Gin Pro 
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Phe Glu Leu Ala Cys Gly Thr His Pro Gly Val He Ser Asp Met Gin 
305 310 315 320 

Ala Leu Phe Val Leu Leu Gly Leu Lys Gly Ala Gly Thr Ser Arg Val 
325 330 335 

Tyr Asp Tyr Arg Tyr Pro Glu Arg lie Ala Phe Val Glu Glu Leu Thr 
340 345 350 

Asn Leu Val Ser Gly Asp Lys Leu Ser Ala Glu Ala Gly Lys He Thr 
355 360 365 

He Gin Gly Asp Ala Thr Phe Arg Pro Gly Tyr Ala Asn Ser Thr Asp 
370 375 380 

Leu Arg Gly Ser Met Ala Val Val Leu Ala Ala Leu Cys Ala Asp Gly 
385 390 395 400 

Lys Ser Thr He Asn Asn Val His Met Ala Leu Arg Gly Tyr Asn Glu 
405 410 415 

Leu Asp Lys Lys Leu Arg Leu Leu Gly Ala Asp Leu Thr He Arg Glu 
420 425 430 

Gly Glu Val Pro Ser Pro 
435 



<210> 77 
<211> 1032 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1009) 
<223> RXN00045 

<400> 77 

tgcgatggca gttcctcacc agagcctcag cgacgaagaa actgctcgca ttcacgccat 60 

tgttgatgaa ttcctgtaca ccgcttaagg cccacacctc atg act gat ccc act 115 

Met Thr Asp Pro Thr 
1 5 

aag att gcc tac gca eta 163 
Lys He Ala Tyr Ala Leu 
20 

tec acg gga cgc ttg gga 211 
Ser Thr Gly Arg Leu Gly 
35 

ate egg ctg gtt ctt ctg 259 
He Arg Leu Val Leu Leu 
50 

etc agt gtc gcc cgc ate 307 
Leu Ser Val Ala Arg He 



tgc acc ctt gcc ctt gat att ggt gcc aca 
Cys Thr Leu Ala Leu Asp He Gly Ala Thr 



gtc ccc gat aac acc ccg acg aca aca ttg 
Val Pro Asp Asn Thr Pro Thr Thr Thr Leu 



aca aaa gaa ggc gac age cct ate gag cag 
Thr Lys Glu Gly Asp Ser Pro He Glu Gin 



gca ggc tta aaa 
Ala Gly Leu Lys 
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ggc atg ggc get cct ggt gta att ctg gga cca gag gga acc ate gtg 
Gly Met Gly Ala Pro Gly Val He Leu Gly Pro Glu Gly Thr He Val 



tac aac ggt gaa acc etc aca gag tgg gca ggc act gac ctg cga gga 403 

Tyr Asn Gly Glu Thr Leu Thr Glu Trp Ala Gly Thr Asp Leu Arg Gly 
90 95 100 

tta tec cga gaa gtc etc aac gtt cca ttc gcg gca cac aat gat gtc 451 

Leu Ser Arg Glu Val Leu Asn Val Pro Phe Ala Ala His Asn Asp Val 

105 110 115 

cgc gta tgg gee tac ggt gag cac cac tta ggc acc ggc aaa gac etc 499 

Arg Val Trp Ala Tyr Gly Glu His His Leu Gly Thr Gly Lys Asp Leu 

120 125 130 

acc ggc agg gta etc tac gtg tec etc ggc act gga gtc ggc gga gca 547 

Thr Gly Arg Val Leu Tyr Val Ser Leu Gly Thr Gly Val Gly Gly Ala 
135 140 145 

ate ate gaa gac gga ate atg atg agt age ccc act gga act gcg gga 595 

He He Glu Asp Gly He Met Met Ser Ser Pro Thr Gly Thr Ala Gly 
150 155 160 165 

gaa ttc gca gaa gtt gtg tgc tct gac cat gca gga tta gee gtt egg 643 

Glu Phe Ala Glu Val Val Cys Ser Asp His Ala Gly Leu Ala Val Arg 

170 175 180 

tgc gaa aat gta gca agt ggc acc ggc eta acc agg tac tac aac gag 691 

Cys Glu Asn Val Ala Ser Gly Thr Gly Leu Thr Arg Tyr Tyr Asn Glu 

185 190 195 

gec gec gca act caa ctt gac ctt ccc gec ate atg gag cgc ttc cac 739 

Ala Ala Ala Thr Gin Leu Asp Leu Pro Ala He Met Glu Arg Phe His 

200 205 210 

caa ggt gac ggc ctg gca cag caa ate att act gga aat etc cga ggc 787 

Gin Gly Asp Gly Leu Ala Gin Gin He He Thr Gly Asn Leu Arg Gly 
215 220 225 

ttt ggc caa gcg eta ggc gca tta gtc aca gtg ctg gac ctt tec gca 835 

Phe Gly Gin Ala Leu Gly Ala Leu Val Thr Val Leu Asp Leu Ser Ala 
230 235 240 245 

gta gta gtt gga ggc gga gtc gca ggc ate ggc gca ccc gtc atg gat 883 

Val Val Val Gly Gly Gly Val Ala Gly He Gly Ala Pro Val Met Asp 

250 255 260 

ccc ate acc gca ggg att ttc gat cga gtg tta acc ccc aac aaa tec 931 

Pro He Thr Ala Gly He Phe Asp Arg Val Leu Thr Pro Asn Lys Ser 

265 270 275 

gta caa gtt tta age acg tec ctt ggt gec caa gca gec gtc ate gca 97 9 

Val Gin Val Leu Ser Thr Ser Leu Gly Ala Gin Ala Ala Val He Ala 

280 285 290 

gca gca aaa tat gee cgc gat aac gec ttt taagcaccta aaacgctgtt 1029 

Ala Ala Lys Tyr Ala Arg Asp Asn Ala Phe 
295 300 
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ctc 



1032 



<210> 78 
<211> 303 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Met Thr Asp Pro Thr Cys Thr Leu Ala Leu Asp lie Gly Ala Thr Lys 
15 10 15 

lie Ala Tyr Ala Leu Val Pro Asp Asn Thr Pro Thr Thr Thr Leu Ser 
20 25 30 

Thr Gly Arg Leu Gly Thr Lys Glu Gly Asp Ser Pro lie Glu Gin lie 
35 40 45 

Arg Leu Val Leu Leu Ala Gly Leu Lys Ala Ala Glu Glu His Gly Leu 
50 55 60 

Ser Val Ala Arg He Gly Met Gly Ala Pro Gly Val He Leu Gly Pro 
65 70 75 80 

Glu Gly Thr He Val Tyr Asn Gly Glu Thr Leu Thr Glu Trp Ala Gly 
85 90 95 

Thr Asp Leu Arg Gly Leu Ser Arg Glu Val Leu Asn Val Pro Phe Ala 
100 105 110 

Ala His Asn Asp Val Arg Val Trp Ala Tyr Gly Glu His His Leu Gly 
115 120 125 

Thr Gly Lys Asp Leu Thr Gly Arg Val Leu Tyr Val Ser Leu Gly Thr 
130 135 140 

Gly Val Gly Gly Ala He He Glu Asp Gly He Met Met Ser Ser Pro 
145 150 155 160 

Thr Gly Thr Ala Gly Glu Phe Ala Glu Val Val Cys Ser Asp His Ala 
165 170 175 

Gly Leu Ala Val Arg Cys Glu Asn Val Ala Ser Gly Thr Gly Leu Thr 
180 185 190 

Arg Tyr Tyr Asn Glu Ala Ala Ala Thr Gin Leu Asp Leu Pro Ala He 
195 200 205 

Met Glu Arg Phe His Gin Gly Asp Gly Leu Ala Gin Gin He He Thr 
210 215 220 

Gly Asn Leu Arg Gly Phe Gly Gin Ala Leu Gly Ala Leu Val Tar Val 
225 230 235 240 

Leu Asp Leu Ser Ala Val Val Val Gly Gly Gly Val Ala Gly He Gly 



245 



250 



255 



Ala Pro Val Met Asp Pro He Thr Ala Gly He Phe Asp Arg Val Leu 
260 265 270 
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Thr Pro Asn Lys Ser Val Gin Val Leu Ser Thr Ser Leu Gly Ala Gin 
275 280 285 

Ala Ala Val lie Ala Ala Ala Lys Tyr Ala Arg Asp Asn Ala Phe 
290 295 300 



<210> 79 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> RXN02704 

<400> 79 

cgtctttgga catgttcaaa ggcatgggcc agcgtggcga cctctttgca cacaacatca 60 

ttggcacaat caaaggatta acggaagaga aaggctgatc atg acc acc gga gcc 115 

Met Thr Thr Gly Ala 
1 5 

tea aaa aaa ccc gca cgt ccg aac act ggc get aaa acc aga acg ggg 163 
Ser Lys Lys Pro Ala Arg Pro Asn Thr Gly Ala Lys Thr Arg Thr Gly 
10 15 20 

ctg gga att agg gag cgt att tec ggt gca tgg aat gat ctt etc gcg 211 
Leu Gly lie Arg Glu Arg lie Ser Gly Ala Trp Asn Asp Leu Leu Ala 
25 30 35 

cgc cct tta act gac tac ate atg ate ttg tgc ate gtg gtc att ttg 259 
Arg Pro Leu Thr Asp Tyr lie Met lie Leu Cys lie Val Val lie Leu 
40 45 50 

teg tgc etc ggt gta gtc atg gtg tat tec tec tea atg aca tgg teg 307 
Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser Ser Met Thr Trp Ser 
55 60 65 

ttg agg gaa ggt ggc tec gtg tgg ggt act gcc gtg cgc cag ggc ate 355 
Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala Val Arg Gin Gly He 
70 75 80 85 

atg ate gtg ttg ggt ttc ttt gcc atg tgg gtg gcg ttg atg acg cgc 403 
Met He Val Leu Gly Phe Phe Ala Met Trp Val Ala Leu Met Thr Arg 
90 95 100 

ccg caa acc att aga aac eta tec aac ctg ata ttg att gtg tct att 451 
Pro Gin Thr He Arg Asn Leu Ser Asn Leu He Leu He Val Ser He 
105 110 115 

gtc ttg ctg ctt gcc gtg cag att cct ggc att ggt aca ggt aaa gaa 499 
Val Leu Leu Leu Ala Val Gin He Pro Gly He Gly Thr Gly Lys Glu 
120 125 130 

gag gtc ggg teg cag teg tgg att get ctt gga cct att cag ttt cag 547 
Glu Val Gly Ser Gin Ser Trp He Ala Leu Gly Pro lie Gin Phe Gin 
135 140 145 

cct teg gag ate gcc aaa gtg gcc att gcc gtg tgg gga gcg cac tac 595 



BGI-132CP 



-119- 



Pro Ser Glu He Ala Lys Val Ali 
150 155 



He Ala Val Trp Gly Ala His Tyr 
160 165 



etc gca ggc aag ggc cct gtg cag cac tgg ttc aat aat cac ttg atg 
Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe Asn Asn His Leu Met 
170 175 180 

cgt ttt ggt ggc gtc ggt gca ttc atg gcg ttt ttg ate ttc atg gaa 
Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe Leu He Phe Met Glu 
185 190 195 

ggc gac gec ggc atg gcg atg tct ttc gtg ctg gtt gta ttg ttc atg 
Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu Val Val Leu Phe Met 
200 205 210 

ctg ttt ttt gcg ggc ate gec atg ggt tgg ate gcg att gee ggc gta 
Leu Phe Phe Ala Gly He Ala Met Gly Trp He Ala He Ala Gly Val 
215 220 225 

ctg att ate gca gee etc gca gtc ctg gca ttg ggc gga ggc ttc cgt 
Leu He He Ala Ala Leu Ala Val Leu Ala Leu Gly Gly Gly Phe Arg 
230 235 240 245 

tea age cga ttc gag gtg tat ttc gat gcg ctg ttt ggc aat ttc cac 
Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu Phe Gly Asn Phe His 
250 255 260 

gat gtg cga ggc att gec ttc cag tec tat cag ggc ttc etc tct ctt 
Asp Val Arg Gly He Ala Phe Gin Ser Tyr Gin Gly Phe Leu Ser Leu 
265 270 275 

gca gat ggt tec ggc ttg gga gtt ggt ttg ggc caa tea agg gcg aag 
Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly Gin Ser Arg Ala Lys 
280 285 290 

tgg ttc tac ctg ccc gaa get aaa aat gac ttc ate ttt gec ate att 
Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe He Phe Ala He He 
295 300 305 

ggt gag gag ctg ggg ctg tgg ggt ggc get ctg gtc ate gca ctt ttc 
Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu Val He Ala Leu Phe 
310 315 320 325 

gcg ggg ctg ctg tac ttc ggt ctg cgc aca gec aag aag age cac gat 
Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala Lys Lys Ser His Asp 
330 335 340 

cca ttc ttg ggc ttg atg get gca acc ttg acg gca tec gtg gtg teg 
Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Thr Ala Ser Val Val Ser 
345 350 355 

cag gcg ttc ate aac att ggc tac gtg gtt ggt ctg ctg cca gtt acc 
Gin Ala Phe He Asn He Gly Tyr Val Val Gly Leu Leu Pro Val Thr 
360 365 370 

ggt att cag ctg ccc atg att tec gee ggt ggt acc tec gcg ate att 
Gly He Gin Leu Pro Met He Ser Ala Gly Gly Thr Ser Ala He He 
375 380 385 



acc ttg get tec atg ggc ttg etc att age tgt gca cgc cac gaa cca 
Thr Leu Ala Ser Met Gly Leu Leu He Ser Cys Ala Arg His Glu Pro 
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gag aca gtt tct gcg atg get tec tat gga cgc ccc gca ate gat cga 

Glu Thr Val Ser Ala Met Ala Ser Tyr Gly Arg Pro Ala He Asp Arg 
410 415 420 

ctt ctg gga ttg cgt gag cct tea agt act ttg ace acc agt aat gca 

Leu Leu Gly Leu Arg Glu Pro Ser Ser Thr Leu Thr Thr Ser Asn Ala 

425 430 435 



tec ttg cgt tec aac aaa acc aag gec get aa; 
Ser Leu Arg Ser Asn Lys Thr Lys Ala Ala Lys 
440 445 



caa aag ccg agt cct 
Gin Lys Pro Ser Pro 
450 



cag aaa gag tct egg gac cgc ttc ggc gag cct gtg acc gca cgc cga 

Gin Lys Glu Ser Arg Asp Arg Phe Gly Glu Pro Val Thr Ala Arg Arg 
455 460 465 

gcg cag gcg cca cga agt ggg cga get gga gta caa teg gaa get ccg 

Ala Gin Ala Pro Arg Ser Gly Arg Ala Gly Val Gin Ser Glu Ala Pro 

470 475 480 485 

cga cgc teg act ggt age gtc aaa ggt cga age agt ggt cag gac aac 

Arg Arg Ser Thr Gly Ser Val Lys Gly Arg Ser Ser Gly Gin Asp Asn 
490 495 500 

ggt cga age aac gaa ggt acg gcg cgt age caa tea act act ggt ggg 

Gly Arg Ser Asn Glu Gly Thr Ala Arg Ser Gin Ser Thr Thr Gly Gly 
505 510 515 

cgc gca gee gat cgc age gtt gat cga agt cgt caa age agg cct acc 

Arg Ala Ala Asp Arg Ser Val Asp Arg Ser Arg Gin Ser Arg Pro Thr 

520 525 530 

gag cgc cgt tec gag agt cgc gcg atg att ggc gtg aca acc gca acc 

Glu Arg Arg Ser Glu Ser Arg Ala Met He Gly Val Thr Thr Ala Thr 
535 540 545 

gca gat aaa tgt gaa ate agg aga act acg aat aaa gat ggc 

Ala Asp Lys Cys Glu He Arg Arg Thr Thr Asn Lys Asp Gly 

550 555 560 



taactccco 



aaacccatgc ggg 



<210> 80 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Thr Thr Gly Ala Ser Lys Lys 
5 

Lys Thr Arg Thr Gly Leu Gly He 
20 

Asn Asp Leu Leu Ala Arg Pro Leu 
35 40 



Pro Ala Arg Pro Asn Thr Gly Ala 
10 15 

Arg Glu Arg He Ser Gly Ala Trp 
25 30 

Thr Asd Tyr He Met He Leu Cys 
45 



He Val Val He Leu Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser 
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Ser Met Thr Trp Ser Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala 
65 70 75 80 

Val Arg Gin Gly lie Met lie Val Leu Gly Phe Phe Ala Met Trp Val 



Ala Leu Met Thr Arg Pro Gin Thr lie Arg Asn Leu Ser Asn Leu lie 
100 105 110 

Leu He Val Ser He Val Leu Leu Leu Ala Val Gin He Pro Gly He 
115 120 125 

Gly Thr Gly Lys Glu Glu Val Gly Ser Gin Ser Trp He Ala Leu Gly 
130 135 140 

Pro He Gin Phe Gin Pro Ser Glu He Ala Lys Val Ala He Ala Val 
145 150 155 160 

Trp Gly Ala His Tyr Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe 
165 170 175 

Asn Asn His Leu Met Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe 
180 185 190 

Leu He Phe Met Glu Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu 
195 200 205 

Val Val Leu Phe Met Leu Phe Phe Ala Gly He Ala Met Gly Trp He 
210 215 220 

Ala He Ala Gly Val Leu He He Ala Ala Leu Ala Val Leu Ala Leu 
225 230 235 240 

Gly Gly Gly Phe Arg Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu 
245 250 255 

Phe Gly Asn Phe His Asp Val Arg Gly He Ala Phe Gin Ser Tyr Gin 
260 265 270 

Gly Phe Leu Ser Leu Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly 
275 280 285 

Gin Ser Arg Ala Lys Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe 
290 295 300 

He Phe Ala He He Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu 
305 310 315 320 

Val He Ala Leu Phe Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala 
325 330 335 

Lys Lys Ser His Asp Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Thr 
340 345 350 

Ala Ser Val Val Ser Gin Ala Phe He Asn He Gly Tyr Val Val Gly 
355 360 365 

Leu Leu Pro Val Thr Gly He Gin Leu Pro Met He Ser Ala Gly Gly 
370 375 380 
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Thr Ser Ala lie He Thr Leu Ala Ser Met Gly Leu Leu He Ser Cys 
385 390 395 400 

Ala Arg His Glu Pro Glu Thr Val Ser Ala Met Ala Ser Tyr Gly Arg 
405 410 415 

Pro Ala He Asp Arg Leu Leu Gly Leu Arg Glu Pro Ser Ser Thr Leu 
420 425 430 

Thr Thr Ser Asn Ala Ser Leu Arg Ser Asn Lys Thr Lys Ala Ala Lys 
435 440 445 

Gin Lys Pro Ser Pro Gin Lys Glu Ser Arg Asp Arg Phe Gly Glu Pro 
450 455 460 

Val Thr Ala Arg Arg Ala Gin Ala Pro Arg Ser Gly Arg Ala Gly Val 
465 470 475 480 

Gin Ser Glu Ala Pro Arg Arg Ser Thr Gly Ser Val Lys Gly Arg Ser 
485 490 495 

Ser Gly Gin Asp Asn Gly Arg Ser Asn Glu Gly Thr Ala Arg Ser Gin 
500 505 510 

Ser Thr Thr Gly Gly Arg Ala Ala Asp Arg Ser Val Asp Arg Ser Arg 
515 520 525 

Gin Ser Arg Pro Thr Glu Arg Arg Ser Glu Ser Arg Ala Met He Gly 
530 535 540 

Val Thr Thr Ala Thr Ala Asp Lys Cys Glu He Arg Arg Thr Thr Asn 
545 550 555 560 



Lys Asp Gly 



<210> 81 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> FRXA02704 



<400> 81 

cgtctttgga catgttcaaa ggcatgggcc 
ttggcacaat caaaggatta acggaagaga 



agcgtggcga cctctttgca cacaacatca 60 

aaggctgatc atg acc acc gga gcc 11! 
Met Thr Thr Gly Ala 
1 5 



tea aaa aaa ccc gca cgt ccg aac 

Ser Lys Lys Pro Ala Arg Pro Asn 
10 

ctg gga att agg gag cgt att tec 

Leu Gly He Arg Glu Arg He Ser 



act ggc get aaa acc aga acg ggg 
Thr Gly Ala Lys Thr Arg Thr Gly 
15 20 

ggt gca tgg aat gat crt etc gcg 
Gly Ala Trp Asn Asp Leu Leu Ala 
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cgc cct tta act gac tac ate atg ate ttg tgc ate gtg gtc att ttg 
Arg Pro Leu Thr Asp Tyr lie Met lie Leu Cys lie Val Val lie Leu 



teg tgc etc ggt gta gtc atg gtg tat tec tec tea atg aca tgg teg 
Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser Ser Met Thr Trp Ser 



ttg agg gaa ggt ggc tec gtg tgg ggt act gee gtg cgc cag ggc ate 
Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala Val Arg Gin Gly lie 
70 75 80 85 

atg ate gtg ttg ggt ttc ttt gee atg tgg gtg gcg ttg atg acg cgc 
Met lie Val Leu Gly Phe Phe Ala Met Trp Val Ala Leu Met Thr Arg 
■ 90 95 100 

ccg caa ace att aga aac eta tec aac ctg ata ttg att gtg tct att 
Pro Gin Thr lie Arg Asn Leu Ser Asn Leu lie Leu lie Val Ser lie 
105 110 115 

gtc ttg ctg ctt gec gtg cag att cct ggc att ggt aca ggt aaa gaa 
Val Leu Leu Leu Ala Val Gin lie Pro Gly He Gly Thr Gly Lys Glu 
120 125 130 

gag gtc ggg teg cag teg tgg att get ctt gga cct att cag ttt cag 
Glu Val Gly Ser Gin Ser Trp He Ala Leu Gly Pro He Gin Phe Gin 
135 140 145 

cct teg gag ate gee aaa gtg gee att gee gtg tgg gga gcg cac tac 
Pro Ser Glu He Ala Lys Val Ala He Ala Val Trp Gly Ala His Tyr 
150 155 160 165 

etc gca ggc aag ggc cct gtg cag cac tgg ttc aat aat cac ttg atg 
Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe Asn Asn His Leu Met 
170 175 180 

cgt ttt ggt ggc gtc ggt gca ttc atg gcg ttt ttg ate ttc atg gaa 
Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe Leu He Phe Met Glu 
185 190 195 

ggc gac gec ggc atg gcg atg tct ttc gtg ctg gtt gta ttg ttc atg 
Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu Val Val Leu Phe Met 
200 205 210 

ctg ttt ttt gcg ggc ate gec atg ggt tgg ate gcg att gec ggc gta 
Leu Phe Phe Ala Gly He Ala Met Gly Trp He Ala He Ala Gly Val 
215 220 225 

ctg att ate gca gee etc gca gtc ctg gca ttg ggc gga ggc ttc cgt 
Leu He He Ala Ala Leu Ala Val Leu Ala Leu Gly Gly Gly Phe Arg 
230 235 240 245 

tea age cga ttc gag gtg tat ttc gat gcg ctg ttt ggc aat ttc cac 
Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu Phe Gly Asn Phe His 
250 255 260 

gat gtg cga ggc att gec ttc cag tec tat cag ggc ttc etc tct ctt 
Asp Val Arg Gly He Ala Phe Gin Ser Tyr Gin Gly Phe Leu Ser Leu 
265 270 275 
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gca gat ggt tec ggc ttg gga gtt ggt ttg ggc caa tea agg gcg aag 
Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly Gin Ser Arg Ala Lys 
280 285 290 

tgg ttc tac ctg ccc gaa get aaa aat gac ttc ate ttt gee ate att 
Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe lie Phe Ala lie lie 
295 300 305 

ggt gag gag ctg ggg ctg tgg ggt ggc get ctg gtc ate gca ctt ttc 
Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu Val lie Ala Leu Phe 
310 315 320 325 

gcg ggg ctg ctg tac ttc ggt ctg cgc aca gec aag aag age cac gat 
Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala Lys Lys Ser His Asp 
330 335 340 



cca ttc ttg ggc ttg atg get gca acc ttg acc 
Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Th] 
345 350 



gca tec gtg gtg teg 
Ala Ser Val Val Ser 
355 



cag gcg ttc ate aac att ggc tac gtg gtt ggt ctg ctg cca gtt acc 
Gin Ala Phe He Asn He Gly Tyr Val Val Gly Leu Leu Pro Val Thr 
360 365 370 

ggt att cag ctg ccc atg att tec gec ggt ggt acc tec gcg ate att 
Gly He Gin Leu Pro Met He Ser Ala Gly Gly Thr Ser Ala He He 
375 380 385 

acc ttg get tec atg ggc ttg etc att age tgt gca cgc cac gaa cca 
Thr Leu Ala Ser Met Gly Leu Leu He Ser Cys Ala Arg His Glu Pro 
390 395 400 405 

gag aca gtt tct gcg atg get tec tat gga cgc ccc gca ate gat cga 
Glu Thr Val Ser Ala Met Ala Ser Tyr Gly Arg Pro Ala He Asp Arg 
410 415 420 

ctt ctg gga ttg cgt gag cct tea agt act ttg acc acc agt aat gca 
Leu Leu Gly Leu Arg Glu Pro Ser Ser Thr Leu Thr Thr Ser Asn Ala 
425 430 435 

tec ttg cgt tec aac aaa acc aag gec get aaa caa aag ccg agt cct 
Ser Leu Arg Ser Asn Lys Thr Lys Ala Ala Lys Gin Lys Pro Ser Pro 
440 445 450 

cag aaa gag tct egg gac cgc ttc ggc gag cct gtg acc gca cgc cga 
Gin Lys Glu Ser Arg Asp Arg Phe Gly Glu Pro Val Thr Ala Arg Arg 
455 460 465 

gcg cag gcg cca cga agt ggg cga get gga gta caa teg gaa get ccg 
Ala Gin Ala Pro Arg Ser Gly Arg Ala Gly Val Gin Ser Glu Ala Pro 
470 475 480 485 

cga cgc teg act ggt age gtc aaa ggt cga age agt ggt cag gac aac 
Arg Arg Ser Thr Gly Ser Val Lys Gly Arg Ser Ser Gly Gin Asp Asn 
490 495 500 



ggt cga age aac gaa ggt acg gcg cgt age caa 
Gly Arg Ser Asn Glu Gly Thr Ala Arg Ser Gin 



tea act act ggt ggg 
Ser Thr Thr Gly Gly 
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cgc gca gcc gat cgc age 
Arg Ala Ala Asp Arg Ser 
520 

gag cgc cgt tec gag agt 
Glu Arg Arg Ser Glu Ser 
535 

gca gat aaa tgt gaa ate 
Ala Asp Lys Cys Glu lie 
550 555 

taactcccca aaacccatgc gc 



gtt gat cga agt cgt caa 
Val Asp Arg Ser Arg Gin 
525 

cgc gcg atg att ggc gtg 
Arg Ala Met He Gly Val 
540 545 

agg aga act acg aat aaa 
Arg Arg Thr Thr Asn Lys 
560 



age agg cct acc 1699 

Ser Arg Pro Thr 

530 

aca acc gca acc 1747 
Thr Thr Ala Thr 



gat ggc 1789 
Asp Gly 



1812 



<210> 82 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Thr Thr Gly Ala Ser Lys Lys Pro Ala Arg Pro Asn Thr Gly Ala 
15 10 15 

Lys Thr Arg Thr Gly Leu Gly He Arg Glu Arg He Ser Gly Ala Trp 
20 25 30 

Asn Asp Leu Leu Ala Arg Pro Leu Thr Asp Tyr He Met He Leu Cys 
35 40 45 

He Val Val He Leu Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser 
50 55 60 

Ser Met Thr Trp Ser Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala 
65 70 75 80 

Val Arg Gin Gly He Met He Val Leu Gly Phe Phe Ala Met Trp Val 
85 90 95 

Ala Leu Met Thr Arg Pro Gin Thr He Arg Asn Leu Ser Asn Leu He 
100 105 HO 

Leu He Val Ser He Val Leu Leu Leu Ala Val Gin He Pro Gly He 
115 120 125 

Gly Thr Gly Lys Glu Glu Val Gly Ser Gin Ser Trp He Ala Leu Gly 
130 135 140 

Pro He Gin Phe Gin Pro Ser Glu He Ala Lys Val Ala He Ala Val 
145 150 155 160 

Trp Gly Ala His Tyr Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe 
165 170 175 

Asn Asn His Leu Met Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe 
180 185 190 

Leu He Phe Met Glu Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu 
195 200 205 

Val Val Leu Phe Met Leu Phe Phe Ala Gly He Ala Met Gly Trp He 
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Ala He Ala Gly Val Leu lie He Ala Ala Leu Ala Val Leu Ala Leu 
225 230 235 240 

Gly Gly Gly Phe Arg Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu 
245 250 255 

Phe Gly Asn Phe His Asp Val Arg Gly He Ala Phe Gin Ser Tyr Gin 
260 265 270 

Gly Phe Leu Ser Leu Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly 
275 280 285 

Gin Ser Arg Ala Lys Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe 
290 295 300 

He Phe Ala He He Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu 
305 310 315 320 

Val He Ala Leu Phe Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala 
325 330 335 

Lys Lys Ser His Asp Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Thr 
340 345 350 

Ala Ser Val Val Ser Gin Ala Phe He Asn He Gly Tyr Val Val Gly 
355 360 365 

Leu Leu Pro Val Thr Gly He Gin Leu Pro Met He Ser Ala Gly Gly 
370 375 380 

Thr Ser Ala He He Thr Leu Ala Ser Met Gly Leu Leu He Ser Cys 
385 390 395 400 

Ala Arg His Glu Pro Glu Thr Val Ser Ala Met Ala Ser Tyr Gly Arg 
405 410 415 

Pro Ala He Asp Arg Leu Leu Gly Leu Arg Glu Pro Ser Ser Thr Leu 
420 425 430 

Thr Thr Ser Asn Ala Ser Leu Arg Ser Asn Lys Thr Lys Ala Ala Lys 
435 440 445 

Gin Lys Pro Ser Pro Gin Lys Glu Ser Arg Asp Arg Phe Gly Glu Pro 
450 455 460 

Val Thr Ala Arg Arg Ala Gin Ala Pro Arg Ser Gly Arg Ala Gly Val 
465 470 475 480 

Gin Ser Glu Ala Pro Arg Arg Ser Thr Gly Ser Val Lys Gly Arg Ser 
485 490 495 

Ser Gly Gin Asp Asn Gly Arg Ser Asn Glu Gly Thr Ala Arg Ser Gin 
500 505 510 

Ser Thr Thr Gly Gly Arg Ala Ala Asp Arg Ser Val Asp Arg Ser Arg 
515 520 525 

Gin Ser Arg Pro Thr Glu Arg Arg Ser Glu Ser Arg Ala Met He Gly 
530 535 540 
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Val Thr Thr Ala Thr Ala Asp Lys 
545 550 

Lys Asp Gly 



Cys Glu lie Arg Arg Thr Thr Asn 
555 560 



<210> 83 
<211> 1449 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1426) 
<223> RXA02722 



<400> 83 

acttttagat aagctctcac agtgctgact gcttatctga gatgaaaata aaagcaaaat 60 

tttttttagt atcaactctt cgaaaggcga gacatcgaca atg acc tea ccg aac 11! 

Met Thr Ser Pro Asn 
1 5 



aac tac etc gec aag att aag gtc gtc ggc gtg ggc ggc ggc gga gtc 
Asn Tyr Leu Ala Lys lie Lys Val Val Gly Val Gly Gly Gly Gly Val 
10 15 20 



aac gec gtc aac cgc atg att gaa gaa ggc etc aaa ggc gtg gag ttc 
Asn Ala Val Asn Arg Met lie Glu Glu Gly Leu Lys Gly Val Glu Phe 



ate gcg gtg aac acc gac teg cag get etc atg ttc tct gat gec gac 
lie Ala Val Asn Thr Asp Ser Gin Ala Leu Met Phe Ser Asp Ala Asp 



gta aag etc gat ate gga cgt gaa get acc cgt ggt ctt ggt gec ggc 
Val Lys Leu Asp lie Gly Arg Glu Ala Thr Arg Gly Leu Gly Ala Gly 



gcg aac cca gaa gtt gga cgt gec teg gca gag gat cac aag aac gaa 
Ala Asn Pro Glu Val Gly Arg Ala Ser Ala Glu Asp His Lys Asn Glu 
70 75 80 85 



ate gaa gaa acc ate aag ggc gec gac atg gtc ttc gtt acc gee ggc 
He Glu Glu Thr He Lys Gly Ala Asp Met Val Phe Val Thr Ala Gly 
90 95 100 



gaa ggt ggt ggc acc gga act ggt get gca cca gtc gtg gca ggg ate 
Glu Gly Gly Gly Thr Gly Thr Gly Ala Ala Pro Val Val Ala Gly He 
105 110 115 



gec aag aag atg ggc gca ctg acc att ggt gtt gtg acc aag cct ttc 
Ala Lys Lys Met Gly Ala Leu Thr He Gly Val Val Thr Lys Pro Phe 
120 125 130 



gag ttc gaa ggc cgt cgc cgt act cgc cag gca gaa gaa ggc ate gca 
Glu Phe Glu Gly Arg Arg Arg Thr Arg Gin Ala Glu Glu Gly He Ala 
135 140 145 
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gca ctg aag gag gtc tgc gac acc etc ate gtt att cca aac gac cgc 
Ala Leu Lys Glu Val Cys Asp Thr Leu lie Val lie Pro Asn Asp Arg 
150 155 160 165 



ctg ctt gag ctg ggc gat gcg aac ctg tec ate atg gaa gcg ttc cgc 
Leu Leu Glu Leu Gly Asp Ala Asn Leu Ser lie Met Glu Ala Phe Arg 
170 175 180 



gca gec gat gaa gtt etc cac aat ggt gtt cag ggt att acc aac ctg 
Ala Ala Asp Glu Val Leu His Asn Gly Val Gin Gly lie Thr Asn Leu 
185 190 195 



ate acc ate cct ggt gtg ate aac gtg gac ttc gcg gac gtt cgc tec 
lie Thr lie Pro Gly Val lie Asn Val Asp Phe Ala Asp Val Arg Ser 
200 205 210 



gtc atg tec gaa get ggt tec gca etc atg ggt gtg ggc tct gca cgt 
Val Met Ser Glu Ala Gly Ser Ala Leu Met Gly Val Gly Ser Ala Arg 
215 220 225 



ggg gac aac cgc gtt gtc tct gca acc gag cag gec ate aac tct cca 
Gly Asp Asn Arg Val Val Ser Ala Thr Glu Gin Ala lie Asn Ser Pro 
230 235 240 245 



ctt etc gaa gca aca atg gac ggc gca act ggc gtc ctg ctg tec ttt 
Leu Leu Glu Ala Thr Met Asp Gly Ala Thr Gly Val Leu Leu Ser Phe 
250 255 260 



get ggt gga tec gac ctg ggc etc atg gaa gtc aac gca get gca tec 
Ala Gly Gly Ser Asp Leu Gly Leu Met Glu Val Asn Ala Ala Ala Ser 
265 270 275 



atg gtc cgt gag cgt tec gat gaa gat gtc aac etc ate ttc ggt acc 
Met Val Arg Glu Arg Ser Asp Glu Asp Val Asn Leu lie Phe Gly Thr 
280 285 290 



ate ate gac gac aac ctg ggc gac gaa gtc cgc gta acc gtc ate gcg 
lie He Asp Asp Asn Leu Gly Asp Glu Val Arg Val Thr Val He Ala 
295 300 305 



acc ggt ttt gac gca get cgc gca age gec get gag aac cgc cgc gca 
Thr Gly Phe Asp Ala Ala Arg Ala Ser Ala Ala Glu Asn Arg Arg Ala 
310 315 320 325 



ggc ate tea get gca cct gca get gag cca gtc cag cag cag gtc cca 
Gly lie Ser Ala Ala Pro Ala Ala Glu Pro Val Gin Gin Gin Val Pro 
330 335 340 



acc acc aac gca acc ctt cca cca gag aag gaa age ate ttc ggt ggt 
Thr Thr Asn Ala Thr Leu Pro Pro Glu Lys Glu Ser He Phe Gly Gly 
345 350 355 



gca cgt gag gag aac gat cct tac ctg tec cgc tct get ggt gca cgt 
Ala Arg Glu Glu Asn Asp Pro Tyr Leu Ser Arg Ser Ala Gly Ala Arg 
360 365 370 



cat cgc att gag gag acc cgc tec ggc ggt gga etc ttc acc acc ggc 
His Arg He Glu Glu Thr Arg Ser Gly Gly Gly Leu Phe Thr Thr Gly 
375 380 385 



aat gat cgc gat tac cgt cgt gat gag cgc cgc gaa gat cac cgt gac 



643 



691 



739 



787 



835 



883 



931 



979 



1027 



1075 



1123 



1171 



1219 



1267 
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Asn Asp Arg Asp Tyr Arg Arg Asp Glu Arg Arg Glu Asp His Arg Asp 
390 395 400 405 

gag cgc cgc gat gag cgc cgc gat gac cgt tec tac gac cgc cgt gat 1363 
Glu Arg Arg Asp Glu Arg Arg Asp Asp Arg Ser Tyr Asp Arg Arg Asp 
410 415 420 

gat cgt cgt gac gat cgc cgc gat gac cgc gga gac gac ctg gat gta 1411 
Asp Arg Arg Asp Asp Arg Arg Asp Asp Arg Gly Asp Asp Leu Asp Val 
425 430 435 

ccc age ttc etc cag taattaagaa ggagaataga ctt 1449 
Pro Ser Phe Leu Gin 
440 



<210> 84 
<211> 442 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 84 

Met Thr Ser Pro Asn Asn Tyr Leu Ala Lys He Lys Val Val Gly Val 
15 10 15 

Gly Gly Gly Gly Val Asn Ala Val Asn Arg Met He Glu Glu Gly Leu 
20 25 30 

Lys Gly Val Glu Phe He Ala Val Asn Thr Asp Ser Gin Ala Leu Met 
35 40 45 

Phe Ser Asp Ala Asp Val Lys Leu Asp He Gly Arg Glu Ala Thr Arg 
50 55 60 

Gly Leu Gly Ala Gly Ala Asn Pro Glu Val Gly Arg Ala Ser Ala Glu 
65 70 75 80 

Asp His Lys Asn Glu He Glu Glu Thr He Lys Gly Ala Asp Met Val 
85 90 95 

Phe Val Thr Ala Gly Glu Gly Gly Gly Thr Gly Thr Gly Ala Ala Pro 
100 105 HO 

Val Val Ala Gly He Ala Lys Lys Met Gly Ala Leu Thr He Gly Val 
115 120 125 

Val Thr Lys Pro Phe Glu Phe Glu Gly Arg Arg Arg Thr Arg Gin Ala 
130 135 140 

Glu Glu Gly He Ala Ala Leu Lys Glu Val Cys Asp Thr Leu He Val 
145 150 155 160 

He Pro Asn Asp Arg Leu Leu Glu Leu Gly Asp Ala Asn Leu Ser He 
165 170 175 

Met Glu Ala Phe Arg Ala Ala Asp Glu Val Leu His Asn Gly Val Gin 
180 185 190 

Gly He Thr Asn Leu He Thr He Pro Gly Val He Asn Val Asp Phe 
195 200 205 
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Ala Asp Val Arg Ser Val Met Ser Glu Ala Gly Ser Ala Leu Met Gly 
210 215 220 

Val Gly Ser Ala Arg Gly Asp Asn Arg Val Val Ser Ala Thr Glu Gin 
225 230 235 240 

Ala He Asn Ser Pro Leu Leu Glu Ala Thr Met Asp Gly Ala Thr Gly 
245 250 255 

Val Leu Leu Ser Phe Ala Gly Gly Ser Asp Leu Gly Leu Met Glu Val 
260 265 270 

Asn Ala Ala Ala Ser Met Val Arg Glu Arg Ser Asp Glu Asp Val Asn 
275 280 285 

Leu He Phe Gly Thr He He Asp Asp Asn Leu Gly Asp Glu Val Arg 
290 295 300 

Val Thr Val He Ala Thr Gly Phe Asp Ala Ala Arg Ala Ser Ala Ala 
305 310 315 320 

Glu Asn Arg Arg Ala Gly He Ser Ala Ala Pro Ala Ala Glu Pro Val 
325 330 335 

Gin Gin Gin Val Pro Thr Thr Asn Ala Thr Leu Pro Pro Glu Lys Glu 
340 345 350 

Ser He Phe Gly Gly Ala Arg Glu Glu Asn Asp Pro Tyr Leu Ser Arg 
355 360 365 

Ser Ala Gly Ala Arg His Arg He Glu Glu Thr Arg Ser Gly Gly Gly 
370 375 380 

Leu Phe Thr Thr Gly Asn Asp Arg Asp Tyr Arg Arg Asp Glu Arg Arg 
385 390 395 400 

Glu Asp His Arg Asp Glu Arg Arg Asp Glu Arg Arg Asp Asp Arg Ser 
405 410 415 

Tyr Asp Arg Arg Asp Asp Arg Arg Asp Asp Arg Arg Asp Asp Arg Gly 
420 425 430 

Asp Asp Leu Asp Val Pro Ser Phe Leu Gin 
435 440 



<210> 85 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 

<221> CDS 

<222> (101) . . (1000) 

<223> RXA00009 

<400> 85 

gacgacatgc gcaggcgagt aatcgaactg caattgggca aactagtccg cgatgatgcc 

cacggcgtct acggcgaaat gcgatagggg agtacttcac atg get ttt qga tat 
yy y Her Ala Phe Gly Tyr 
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gta ctg cgt gaa get gtt cgc ggc atg ggc cgc aac gtc acc atg acc 
Val Leu Arg Glu Ala Val Arg Gly Met Gly Arg Asn Val Thr Met Thr 
10 15 20 

ate gcg etc ate ate acc acc tct att tec ttg gca ctt ctt gee act 
He Ala Leu He He Thr Thr Ser He Ser Leu Ala Leu Leu Ala Thr 
25 30 35 

gga ttt ttg gtg acc aac atg acc gac cgc acc aag gac ate tac ctg 
Gly Phe Leu Val Thr Asn Met Thr Asp Arg Thr Lys Asp He Tyr Leu 
40 45 50 

gat cgc gtc gaa gtg atg ate caa etc gat gag gac acc tct gec aac 
Asp Arg Val Glu Val Met He Gin Leu Asp Glu Asp Thr Ser Ala Asn 
55 60 65 

gat ccc gaa tgc acc gcg gag tec tgc acc gaa gtt cgt gat gtc tta 
Asp Pro Glu Cys Thr Ala Glu Ser Cys Thr Glu Val Arg Asp Val Leu 
70 75 80 85 

gaa gga etc gac ggc ate gat tec ate acc tac cgt tec cgc gag gec 
Glu Gly Leu Asp Gly He Asp Ser He Thr Tyr Arg Ser Arg Glu Ala 
90 95 100 

tec tac gaa cga ttc gta gaa gtt ttc aaa gat act gac cca gtt etc 
Ser Tyr Glu Arg Phe Val Glu Val Phe Lys Asp Thr Asp Pro Val Leu 
105 HO H5 

gtc get gaa acc tct ccc gac gca ttg cca gca gcg ttc cac gtc cga 
Val Ala Glu Thr Ser Pro Asp Ala Leu Pro Ala Ala Phe His Val Arg 
120 125 130 

ctt gaa gat cca ctt gec gtt gag att etc gat ccg gtc cgc gat ctt 
Leu Glu Asp Pro Leu Ala Val Glu He Leu Asp Pro Val Arg Asp Leu 
135 140 145 

cct caa gta age aac gtg ate gac cag gtg gat gat ctg cgc gga gca 
Pro Gin Val Ser Asn Val He Asp Gin Val Asp Asp Leu Arg Gly Ala 
150 155 160 165 

acc gaa aac ctt gac tec arc cgc aac gec acc ttc etc ate gcg get 
Thr Glu Asn Leu Asp Ser He Arg Asn Ala Thr Phe Leu He Ala Ala 
170 175 180 

gtg caa gtt ttg gca teg ate ttc ctg att gec aac atg gtg caa ate 
Val Gin Val Leu Ala Ser He Phe Leu He Ala Asn Met Val Gin He 
185 190 195 

get gca ttc aat cgt cgt gaa gaa act gaa ate atg cgc ate gtc ggc 
Ala Ala Phe Asn Arg Arg Glu Glu Thr Glu He Met Arg He Val Gly 
200 205 210 

gca teg egg ttc tac act cag gga cca ttc gtc ttc gaa gcg att eta 
Ala Ser Arg Phe Tyr Thr Gin Gly Pro Phe Val Phe Glu Ala He Leu 
215 220 225 



163 



307 



403 



691 



tec acc etc att ggt gcg gtt ttc gee gtc ggc gcg etc ttc ttg ggt 
Ser Thr Leu He Gly Ala Val Phe Ala Val Gly Ala Leu Phe Leu 
230 235 240 



245 
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aaa gaa etc gtc att gat aaa gca etc cgc gga etc tac gat tec cag 883 
Lys Glu Leu Val He Asp Lys Ala Leu Arg Gly Leu Tyr Asp Ser Gin 
250 255 260 

etc ate gca cca gtt acc ace aca gat att tgg ctg gtc gca ccg ata 931 
Leu He Ala Pro Val Thr Thr Thr Asp He Trp Leu Val Ala Pro He 
265 270 275 

att tec ggc att ggc gtg gtg ate gee ggc att ate gca caa etc acc 979 
He Ser Gly He Gly Val Val He Ala Gly He He Ala Gin Leu Thr 
280 285 290 

ctg cgc ttc tac gtg agg aaa taagactatt gaactccttg ccg 1023 
Leu Arg Phe Tyr Val Arg Lys 
295 300 



<210> 86 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Ala Phe Gly Tyr Val Leu Arg Glu Ala Val Arg Gly Met Gly Arg 
15 10 15 

Asn Val Thr Met Thr He Ala Leu He He Thr Thr Ser He Ser Leu 
20 25 30 

Ala Leu Leu Ala Thr Gly Phe Leu Val Thr Asn Met Thr Asp Arg Thr 
35 40 45 

Lys Asp He Tyr Leu Asp Arg Val Glu Val Met He Gin Leu Asp Glu 
50 55 60 

Asp Thr Ser Ala Asn Asp Pro Glu Cys Thr Ala Glu Ser Cys Thr Glu 
65 70 75 80 

Val Arg Asp Val Leu Glu Gly Leu Asp Gly He Asp Ser He Thr Tyr 
85 90 95 

Arg Ser Arg Glu Ala Ser Tyr Glu Arg Phe Val Glu Val Phe Lys Asp 
100 105 HO 

Thr Asp Pro Val Leu Val Ala Glu Thr Ser Pro Asp Ala Leu Pro Ala 
115 120 125 

Ala Phe His Val Arg Leu Glu Asp Pro Leu Ala Val Glu He Leu Asp 
130 135 140 

Pro Val Arg Asp Leu Pro Gin Val Ser Asn Val He Asp Gin Val Asp 
145 150 155 160 

Asp Leu Arg Gly Ala Thr Glu Asn Leu Asp Ser He Arg Asn Ala Thr 
165 170 1^5 

Phe Leu He Ala Ala Val Gin Val Leu Ala Ser He Phe Leu He Ala 
180 185 190 

Asn Met Val Gin He Ala Ala Phe Asn Arg Arg Glu Glu Thr Glu He 
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Met Arg He Val Gly Ala Ser Arg Phe Tyr Thr Gin Gly Pro Phe Val 
210 215 220 



Phe Glu Ala He Leu Ser Thr Leu He Gly Ala Val Phe Ala Val Gly 

225 230 235 240 

Ala Leu Phe Leu Gly Lys Glu Leu Val He Asp Lys Ala Leu Arg Gly 

245 250 255 



Leu Tyr Asp Ser Gin Leu He Ala Pro Val Thr Thr Thr Asp He Trp 

260 265 270 

Leu Val Ala Pro He He Ser Gly He Gly Val Val He Ala Gly He 
275 280 285 

He Ala Gin Leu Thr Leu Arg Phe Tyr Val Arg Lys 

290 295 300 



<210> 87 
<211> 810 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (787) 

<223> RXA00010 



<400> 87 

cttaagaatt accggttatt tgtcgttgag ttctcctctg agcactcagg gtagtcactt 60 

ccgtttcttt agccacagga gtttcgctaa agtgtgaccc gtg ate acc ttc gag 11 

Val He Thr Phe Glu 
1 5 



aac gtc acc aag aac tac aag aca tea acc cgc cct gca tta gac aat 
Asn Val Thr Lys Asn Tyr Lys Thr Ser Thr Arg Pro Ala Leu Asp Asn 



gtg tec eta cac att gaa aaa ggc gag ttc gtg ttc etc ate ggc cca 
Val Ser Leu His He Glu Lys Gly Glu Phe Val Phe Leu He Gly Pro 



tec ggc tec gga aaa tea acc ttc ctg cgc ctg atg acg egg gag gaa 
Ser Gly Ser Gly Lys Ser Thr Phe Leu Arg Leu Met Thr Arg Glu Glu 



aac gtc age tec gga teg ctg aca ctg gcr gat ttt cag gtg aac aaa 
Asn Val Ser Ser Gly Ser Leu Thr Leu Ala Asp Phe Gin Val Asn Lys 



ctt cgc ggc acg caa gra aac aaa ctg cgc caa cgc ate gga tat gtg 
Leu Arg Gly Thr Gin Val Asn Lys Leu Arg Gin Arg He Gly Tyr Val 



ttc caa gat ttc cga etc tta aaa aac aag aat gtc tac gac aac gtc 
Phe Gin Asp Phe Arg Leu Leu Lys Asn Lys Asn Val Tyr Asp Asn Val 
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gca ttc gca ttg gag gtc ate ggg aag aag aag gac aag att caa gaa 451 
Ala Phe Ala Leu Glu Val lie Gly Lys Lys Lys Asp Lys lie Gin Glu 
105 110 115 

ctt gtc ccc gaa act ctg gaa atg gtt ggc ctt gec gga aaa gec aac 499 
Leu Val Pro Glu Thr Leu Glu Met Val Gly Leu Ala Gly Lys Ala Asn 
120 125 130 

cgc atg ccc aac gaa eta tec ggt ggt gag cag cag cgc gtg gec ate 547 
Arg Met Pro Asn Glu Leu Ser Gly Gly Glu Gin Gin Arg Val Ala lie 
135 140 145 

gec cga get ttc gtg aac cgc cca etc gtc ttg ctt get gat gaa cca 595 
Ala Arg Ala Phe Val Asn Arg Pro Leu Val Leu Leu Ala Asp Glu Pro 
150 155 160 165 

acc ggc aac etc gac ccc gat acc tec gat gag ate atg att ttg etc 643 
Thr Gly Asn Leu Asp Pro Asp Thr Ser Asp Glu lie Met lie Leu Leu 
170 175 180 

aac cgc ate aat cgc etc ggc acc acg gtg gtc atg tec acc cac aac 691 
Asn Arg He Asn Arg Leu Gly Thr Thr Val Val Met Ser Thr His Asn 
185 190 195 

gee cga act gtc gac gac atg cgc agg cga gta ate gaa ctg caa ttg 739 
Ala Arg Thr Val Asp Asp Met Arg Arg Arg Val He Glu Leu Gin Leu 
200 205 210 

ggc aaa eta gtc cgc gat gat gec cac ggc gtc tac ggc gaa atg cga 787 
Gly Lys Leu Val Arg Asp Asp Ala His Gly Val Tyr Gly Glu Met Arg 
215 220 225 

taggggagta cttcacatgg ctt 810 



<210> 88 
<211> 229 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Val He Thr Phe Glu Asn Val Thr Lys Asn Tyr Lys Thr Ser Thr Arg 
15 10 15 

Pro Ala Leu Asp Asn Val Ser Leu His He Glu Lys Gly Glu Phe Val 
20 25 30 

Phe Leu He Gly Pro Ser Gly Ser Gly Lys Ser Thr Phe Leu Arg Leu 
35 40 45 

Met Thr Arg Glu Glu Asn Val Ser Ser Gly Ser Leu Thr Leu Ala Asp 
50 55 60 

Phe Gin Val Asn Lys Leu Arg Gly Thr Gin Val Asn Lys Leu Arg Gin 
65 70 75 80 

Arg He Glv Tyr Val Phe Gin Asp Phe Arg Leu Leu Lys Asn Lys Asn 

85 90 95 

Val Tyr Asp Asn Val Ala Phe Ala Leu Glu Val He Gly Lys Lys Lys 
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Asp Lys lie Gin Glu Leu Val Pro Glu Thr Leu Glu Met Val Gly Leu 
115 120 125 

Ala Gly Lys Ala Asn Arg Met Pro Asn Glu Leu Ser Gly Gly Glu Gin 
130 135 140 

Gin Arg Val Ala He Ala Arg Ala Phe Val Asn Arg Pro Leu Val Leu 
145 150 155 160 

Leu Ala Asp Glu Pro Thr Gly Asn Leu Asp Pro Asp Thr Ser Asp Glu 
165 170 175 

He Met He Leu Leu Asn Arg He Asn Arg Leu Gly Thr Thr Val Val 
180 185 190 

Met Ser Thr His Asn Ala Arg Thr Val Asp Asp Met Arg Arg Arg Val 
195 200 205 

He Glu Leu Gin Leu Gly Lys Leu Val Arg Asp Asp Ala His Gly Val 
210 215 220 

Tyr Gly Glu Met Arg 
225 



<210> 89 
<211> 1605 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1582) 
<223> RXA00143 

<400> 89 

ggacacccgg tgtataccca ctgggacctc ataaatccac tgacttggag aagcccctgt 60 

gagtctgacc acaagccatt ttattccttt tccccgagaa atg gtc tgg gat tgg 115 

Met Val Trp Asp Trp 



cat acc cgc aag ggc get gtc gca cgt erg act ccc cca ttc ate cca 
His Thr Arg Lys Gly Ala Val Ala Arg Leu Thr Pro Pro Phe He Pro 



ctt aac ccc att acg cag gca gaa cgc etc gee gac ggc acc acc ate 
Leu Asn Pro He Thr Gin Ala Glu Arg Leu Ala Asp Gly Thr Thr He 



ttc agt etc ccc gcg gga ctt aaa tgg gtg gca cgc cac gat tta tec 
Phe Ser Leu Pro Ala Gly Leu Lys Trp Val Ala Arg His Asp Leu Ser 



ggg ttt ttg aac ggg tea cgc ttc acc gac gtc tgc etc acc gec cct 
Gly Phe Leu Asn Gly Ser Arg Phe Thr Asp Val Cys Lea Thr Ala Pro 



aa: ttc grc gac 
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Val Lys Ala Leu Ala Asn Trp Arg His Val His Asn Phe Val Asp Gin 



gac ggc ggc aca etc ate aca gat tec gtg age acc cgc eta ccg gca 
Asp Gly Gly Thr Leu lie Thr Asp Ser Val Ser Thr Arg Leu Pro Ala 



tec aca etc acg ggc atg ttc gee tat cgc caa act cag etc ate gaa 
Ser Thr Leu Thr Gly Met Phe Ala Tyr Arg Gin Thr Gin Leu He Glu 
105 HO 115 

gac eta aaa ttc tta agt aga aca age acg ctt ttc gac ggc tec ccc 
Asp Leu Lys Phe Leu Ser Arg Thr Ser Thr Leu Phe Asp Gly Ser Pro 
120 125 130 

etc acc gta gee ate acc ggc tec agg ggg etc gtc ggc cgc gcg ctg 
Leu Thr Val Ala He Thr Gly Ser Arg Gly Leu Val Gly Arg Ala Leu 
135 140 145 

aca gcg cag ctg caa acc ggc ggc cac gaa gtc ate caa etc gtg cgc 
Thr Ala Gin Leu Gin Thr Gly Gly His Glu Val He Gin Leu Val Arg 
150 155 160 165 

aaa gaa ccc aaa cct ggc caa cgt ttc tgg gat cca etc aac cca gca 
Lys Glu Pro Lys Pro Gly Gin Arg Phe Trp Asp Pro Leu Asn Pro Ala 
170 175 180 

tec gat etc etc gac ggc gcg gat gtt ttg gtt cac ctt gec ggc gaa 
Ser Asp Leu Leu Asp Gly Ala Asp Val Leu Val His Leu Ala Gly Glu 
185 190 195 

ccg ate ttc ggg cga ttc aac gac tec cac aaa gaa gec ate cgc gag 
Pro He Phe Gly Arg Phe Asn Asp Ser His Lys Glu Ala He Arg Glu 
200 205 210 

tec cgc gta ctt ccc acc aaa ttc etc gca gaa tta gtt gee gaa tec 
Ser Arg Val Leu Pro Thr Lys Phe Leu Ala Glu Leu Val Ala Glu Ser 
215 220 225 

acc cag tgc acc acc atg att tec gee tct gca gtt gga ttc tat ggt 
Thr Gin Cys Thr Thr Met He Ser Ala Ser Ala Val Gly Phe Tyr Gly 
230 235 240 245 

cac gac cgc ggc gac gag ate ctg acc gaa gaa tec gaa tec ggc gat 
His Asp Arg Gly Asp Glu He Leu Thr Glu Glu Ser Glu Ser Gly Asp 
250 255 260 

gat ttc etc gee gag gtc tgt agg gat tgg gaa cac gee act get cct 
Asp Phe Leu Ala Glu Val Cys Arg Asp Trp Glu His Ala Thr Ala Pro 
265 270 275 

gee tea gat gca gga aag cgc gta gec ttc att cgc acc ggc gtg gee 
Ala Ser Asp Ala Gly Lys Arg Val Ala Phe He Arg Thr Gly Val Ala 
280 285 290 

etc agt gga cgc ggt ggc atg ctt ccc ctg ctg aaa acc ctg ttc tec 
Leu Ser Gly Arg Gly Gly Met Leu Pro Leu Leu Lys Thr Leu Phe Ser 
295 300 305 

acc gga eta ggc gga aaa ttc ggc gar ggc acc tec tgg ttc age tgg 
Thr Gly Leu Gly Gly Lys Phe Gly Asp Gly Thr Ser Trp Phe Ser Trp 
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ate gec ate gat gac etc acc gac ate tac tac cgc gee ate gtg gac 1123 

lie Ala lie Asp Asp Leu Thr Asp lie Tyr Tyr Arg Ala lie Val Asp 
330 335 340 

gee cag ate tec ggc ccc ate aac gcg gta gec ccc aat cca gtc tec 1171 

Ala Gin lie Ser Gly Pro lie Asn Ala Val Ala Pro Asn Pro Val Ser 

345 350 355 

aat gcg gac atg acc aag att ctg gee acc age atg cac cgt ccc gca 1219 

Asn Ala Asp Met Thr Lys lie Leu Ala Thr Ser Met His Arg Pro Ala 
360 365 370 

ttc ate caa att cct tec etc ggc ccc aaa att ctg etc gga age caa 1267 

Phe lie Gin He Pro Ser Leu Gly Pro Lys He Leu Leu Gly Ser Gin ' 
375 380 385 

ggc get gaa gag eta gee ctg gcg tec caa cgc acc gee cca gca gca 1315 

Gly Ala Glu Glu Leu Ala Leu Ala Ser Gin Arg Thr Ala Pro Ala Ala 
390 395 400 405 

ctg gaa aac etc age cac acc ttc cgc tac acc gac ate ggg gec gee 1363 

Leu Glu Asn Leu Ser His Thr Phe Arg Tyr Thr Asp He Gly Ala Ala 
410 415 420 

ate gca cac gaa ctt ggc tac gaa caa etc gca gat ttc gee caa cag 1411 

lie Ala His Glu Leu Gly Tyr Glu Gin Leu Ala Asp Phe Ala Gin Gin 

425 430 435 

caa gaa ate gaa gee gaa cgc aaa cag gaa cga gec gaa etc aaa gee 1459 

Gin Glu He Glu Ala Glu Arg Lys Gin Glu Arg Ala Glu Leu Lys Ala 
440 445 450 

gec aag aag ate gec aag aaa gec cca gtc eta gag gaa tec ccc acc 1507 

Ala Lys Lys He Ala Lys Lys Ala Pro Val Leu Glu Glu Ser Pro Thr 
455 460 465 

aac ctg gaa gat ccc gaa gaa gta gag caa agt ate ctt tea tea ate 1555 
Asn Leu Glu Asp Pro Glu Glu Val Glu Gin Ser lie Leu Ser Ser He 
470 475 480 485 

etc aat ttc cgc cgt aag cgc aac gac taaaaccacc atctgtagtg 1602 
Leu Asn Phe Arg Arg Lys Arg Asn Asp 
490 



<210> 90 
<211> 494 
<212> PRT 

<213> Corynebacter ium glut 
<400> 90 

Met Val Trp Asp Trp His Thr Arg Lys Gly Ala Val Ala Arg Leu Thr 



Pro Pro Phe He Pro Leu Asn Pro He Tnr Gin Ala Glu Arg Leu Ala 
20 25 30 
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Asp Gly Thr Thr lie Phe Ser Leu Pro Ala Gly Leu Lys Trp Val Ala 
35 40 45 

Arg His Asp Leu Ser Gly Phe Leu Asn Gly Ser Arg Phe Thr Asp Val 
50 55 60 

Cys Leu Thr Ala Pro Val Lys Ala Leu Ala Asn Trp Arg His Val His 



Asn Phe Val Asp Gin Asp Gly Gly Thr Leu lie Thr Asp Ser Val Ser 
85 90 95 

Thr Arg Leu Pro Ala Ser Thr Leu Thr Gly Met Phe Ala Tyr Arg Gin 
100 105 110 

Thr Gin Leu lie Glu Asp Leu Lys Phe Leu Ser Arg Thr Ser Thr Leu 
115 120 125 

Phe Asp Gly Ser Pro Leu Thr Val Ala lie Thr Gly Ser Arg Gly Leu 
130 135 140 

Val Gly Arg Ala Leu Thr Ala Gin Leu Gin Thr Gly Gly His Glu Val 
145 150 155 160 

lie Gin Leu Val Arg Lys Glu Pro Lys Pro Gly Gin Arg Phe Trp Asp 
165 170 175 

Pro Leu Asn Pro Ala Ser Asp Leu Leu Asp Gly Ala Asp Val Leu Val 
180 185 190 

His Leu Ala Gly Glu Pro lie Phe Gly Arg Phe Asn Asp Ser His Lys 
195 200 205 

Glu Ala lie Arg Glu Ser Arg Val Leu Pro Thr Lys Phe Leu Ala Glu 
210 215 220 

Leu Val Ala Glu Ser Thr Gin Cys Thr Thr Met lie Ser Ala Ser Ala 
225 230 235 240 

Val Gly Phe Tyr Gly His Asp Arg Gly Asp Glu lie Leu Thr Glu Glu 
245 250 255 

Ser Glu Ser Gly Asp Asp Phe Leu Ala Glu Val Cys Arg Asp Trp Glu 
260 265 270 

His Ala Thr Ala Pro Ala Ser Asp Ala Gly Lys Arg Val Ala Phe lie 
275 280 285 

Arg Thr Gly Val Ala Leu Ser Gly Arg Giy Gly Met Leu Pro Leu Leu 
290 295 300 

Lys Thr Leu Phe Ser Thr Gly Leu Gly Gly Lys Pne Gly Asp Gly Thr 

305 310 315 320 

Ser Trp Phe Ser Trp lie Ala lie Asp Asp Leu Thr Asp lie Tyr Tyr 
325 330 335 

Arg Ala He Val Asp Ala Gin He Ser Gly Pro He Asn Ala Val Ala 
340 345 350 

Pro Asn Pro Val Ser Asn Ala Asp Met Thr Lys lie Leu Ala Thr Ser 
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Met His Arg Pro Ala Phe lie Gin lie Pro Ser Leu Gly Pro Lys lie 
370 375 380 

Leu Leu Gly Ser Gin Gly Ala Glu Glu Leu Ala Leu Ala Ser Gin Arg 
385 390 395 400 

Thr Ala Pro Ala Ala Leu Glu Asn Leu Ser His Thr Phe Arg Tyr Thr 
405 410 415 

Asp He Gly Ala Ala He Ala His Glu Leu Gly Tyr Glu Gin Leu Ala 
420 425 430 

Asp Phe Ala Gin Gin Gin Glu He Glu Ala Glu Arg Lys Gin Glu Arg 
435 440 445 

Ala Glu Leu Lys Ala Ala Lys Lys He Ala Lys Lys Ala Pro Val Leu 
450 455 460 

Glu Glu Ser Pro Thr Asn Leu Glu Asp Pro Glu Glu Val Glu Gin Ser 
465 470 475 480 

He Leu Ser Ser He Leu Asn Phe Arg Arg Lys Arg Asn Asp 
485 490 



<210> 91 
<211> 1684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1684) 
<223> RXA00277 

<400> 91 

atgtggtgga caatgttcga cgattggttc ggaccttatc tctggtccta cggtccacca 60 

cagctgcagt acatgccaga ggaagaaggg acagaaaacg atg aag gat aat gaa 115 

Met Lys Asp Asn Glu 



gat ttc gat cca gat tea cca gca acc gaa get gtt gec ttc aac cct 163 

Asp Phe Asp Pro Asp Ser Pro Ala Thr Glu Ala Val Ala Phe Asn Pro 

10 15 20 

ttc gac gat gac gat gag gat gat tec ccc get acc tea gec gtt gec 211 

Phe Asp Asp Asp Asp Glu Asp Asp Ser Pro Ala Thr Ser Ala Val Ala 



ttt aac cct ttt gaa gat gac gat gac gac gat gag ttc caa ggc gaa 

Phe Asn Pro Phe Glu Asp Asp Asp Asp Asp Asp Glu Phe Gin Gly Glu 
40 45 50 

ggc eta gaa ttc ctg ctg cgc gac etc gac aat ctg cga gec acc caa 

Gly Leu Glu Phe Leu Leu Arg Asp Leu Asp Asn Leu Arg Ala Thr Gin 



ggt caa atg gtg gtg gaa caa cca gca gzt gaa gac age etc ggg tea 355 
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Gly Gin Met Val Val Glu Gin Pro Ala Val Glu Asp Ser Leu Gly Ser 



gca tct gcg cat acg gag aca act gcg gcc tea ctg cgt ccc cgc cca 403 
Ala Ser Ala His Thr Glu Thr Thr Ala Ala Ser Leu Arg Pro Arg Pro 
90 95 100 

gag gtg gat cca agt gag agg agt cgt cga caa gca att teg ctg ttc 451 
Glu Val Asp Pro Ser Glu Arg Ser Arg Arg Gin Ala lie Ser Leu Phe 
105 110 115 

cgc gaa egg cgc cgc gta agg cgc caa tec cgc cca gtt get gat ggc 499 
Arg Glu Arg Arg Arg Val Arg Arg Gin Ser Arg Pro Val Ala Asp Gly 
120 125 130 

atg gtg gaa ttg ccg ttc ate ace ccc aaa ccg gaa gat gag ctg etc 547 
Met Val Glu Leu Pro Phe lie Thr Pro Lys Pro Glu Asp Glu Leu Leu 
135 140 145 

ate gac ccg gaa aag aag cgc aaa cct ggt gtg gca gcg ccg caa ctt 595 
lie Asp Pro Glu Lys Lys Arg Lys Pro Gly Val Ala Ala Pro Gin Leu 
150 155 160 165 

gtc gcg ggc gat ate gtc gca gag caa tat gaa gtc etc ggc gtc ate 643 
Val Ala Gly Asp lie Val Ala Glu Gin Tyr Glu Val Leu Gly Val lie 
170 175 180 

gcg cac ggc ggc atg ggt tgg att tac etc gcc aac gac cgc aat gtg 691 
Ala His Gly Gly Met Gly Trp lie Tyr Leu Ala Asn Asp Arg Asn Val 
185 190 195 

tec ggc cgc ate gtg gtg etc aaa ggc atg atg gcg caa tct tec gtt 739 
Ser Gly Arg He Val Val Leu Lys Gly Met Met Ala Gin Ser Ser Val 
200 205 210 

caa gac caa ggc ace get gaa gcc gaa cgc gaa ttc etc gcc gac ate 787 
Gin Asp Gin Gly Thr Ala Glu Ala Glu Arg Glu Phe Leu Ala Asp He 
215 220 225 

acc cac ccc ggc ate gtg aag gcc tac aac ttc ate gac gac ccc cgc 835 
Thr His Pro Gly lie Val Lys Ala Tyr Asn Phe He Asp Asp Pro Arg 
230 235 240 245 

gtc ccc ggc gga ttc ate gtc atg gaa tac gtc aac ggc ccc tec ctg 883 
Val Pro Gly Gly Phe lie Val Met Glu Tyr Val Asn Gly Pro Ser Leu 
250 255 260 

aaa gac cgc tgc aaa gcc caa ccc gac ggc gtg etc cgc gtc gac etc 931 
Lys Asp Arg Cys Lys Ala Gin Pro Asp Gly Val Leu Arg Val Asp Leu 
265 270 275 

gcc ate ggc tac ate etc gaa etc etc ccc gcc atg gac tac ctg cac 979 
Ala He Gly Tyr He Leu Glu Leu Leu Pro Ala Met Asp Tyr Leu His 
280 285 290 

caa cgc ggc gta gtg tac aac gac etc aaa ccc gaa aac gtc ate gcc 1027 
Gin Arg Gly Val Val Tyr Asn Asp Leu Lys Pro Glu Asn Val He Ala 
295 300 305 

acc gaa gac caa gtt aaa etc ate gac etc cgc gcg gtt acc ggc ate 1075 
Thr Glu Asp Gin Val Lys Leu He Asp Leu Gly Ala Val Thr Gly He 
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ggc gca ttc ggc tac att tac ggc acc aaa gga ttc caa gca ccc gaa 
Gly Ala Phe Gly Tyr He Tyr Gly Thr Lys Gly Phe Gin Ala Pro Glu 
330 335 340 

gta gcc acc cat ggc ccc tea ate tec tec gat att ttc acc ate gga 
Val Ala Thr His Gly Pro Ser He Ser Ser Asp He Phe Thr He Gly 
345 350 355 

cgc acc etc gca gca etc acc atg ccc etc ccc gtt gaa gac ggt gtc 
Arg Thr Leu Ala Ala Leu Thr Met Pro Leu Pro Val Glu Asp Gly Val 
360 365 370 

etc gca ccg ggc ate ccc teg ccc aaa aat tea cct ctt ctg cgc agg 
Leu Ala Pro Gly He Pro Ser Pro Lys Asn Ser Pro Leu Leu Arg Arg 
375 380 385 

cat ttg teg ttc tac cgc etc ctg caa cgc gcc acc gcc gac gac ccc 
His Leu Ser Phe Tyr Arg Leu Leu Gin Arg Ala Thr Ala Asp Asp Pro 
390 395 400 405 

caa cac cga ttc cgc aac gtc age gaa eta cgc acc caa etc tac ggc 
Gin His Arg Phe Arg Asn Val Ser Glu Leu Arg Thr Gin Leu Tyr Gly 
410 415 420 

gta ctg cgt gaa att ttg gca gtc cgc gac ggc aaa caa tac ccg cca 
Val Leu Arg Glu He Leu Ala Val Arg Asp Gly Lys Gin Tyr Pro Pro 
425 430 435 

cag cac tea eta ttc tec cca cag cga age acc ttt ggc acc aaa cac 
Gin His Ser Leu Phe Ser Pro Gin Arg Ser Thr Phe Gly Thr Lys His 
440 445 450 

etc gtg ttc cgc acc gac cgc ate ate gac ggc ate gaa cga caa gca 
Leu Val Phe Arg Thr Asp Arg He He Asp Gly He Glu Arg Gin Ala 
455 - 460 465 

cgc ate aca gca cca gaa att gtc tec gcg ctg cct gtc cca etc ate 
Arg He Thr Ala Pro Glu He Val Ser Ala Leu Pro Val Pro Leu He 
470 475 480 485 

gac cgc acc gac ccc ggc gcc cgt atg etc tec gga tec tec tat gca 
Asp Arg Thr Asp Pro Gly Ala Arg Met Leu Ser Gly Ser Ser Tyr Ala 
490 495 500 

gaa ccc tec gaa acc ctg gaa act ctg cgc aac tec atg gaa gac gag 
Glu Pro Ser Glu Thr Leu Glu Thr Leu Arg Asn Ser Met Glu Asp Glu 
505 510 515 



caa tac cgc caa tea ate gag ate ccc etc ggt 
Gin Tyr Arg Gin Ser He Glu He Pro Leu Gly 
520 525 



<210> 92 
<211> 528 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 
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Met Lys Asp Asn Glu Asp Phe Asp Pro Asp Ser Pro Ala Thr Glu Ala 

15 10 15 

Val Ala Phe Asn Pro Phe Asp Asp Asp Asp Glu Asp Asp Ser Pro Ala 

20 25 30 

Thr Ser Ala Val Ala Phe Asn Pro Phe Glu Asp Asp Asp Asp Asp Asp 

35 40 45 

Glu Phe Gin Gly Glu Gly Leu Glu Phe Leu Leu Arg Asp Leu Asp Asn 

50 55 60 

Leu Arg Ala Thr Gin Gly Gin Met Val Val Glu Gin Pro Ala Val Glu 



Asp Ser Leu Gly Ser Ala Ser Ala His Thr Glu Thr Thr Ala Ala Ser 
85 90 95 

Leu Arg Pro Arg Pro Glu Val Asp Pro Ser Glu Arg Ser Arg Arg Gin 
100 105 110 

Ala lie Ser Leu Phe Arg Glu Arg Arg Arg Val Arg Arg Gin Ser Arg 
115 120 125 

Pro Val Ala Asp Gly Met Val Glu Leu Pro Phe lie Thr Pro Lys Pro 
130 135 140 

Glu Asp Glu Leu Leu He Asp Pro Glu Lys Lys Arg Lys Pro Gly Val 
145 150 155 160 

Ala Ala Pro Gin Leu Val Ala Gly Asp He Val Ala Glu Gin Tyr Glu 
165 170 175 

Val Leu Gly Val He Ala His Gly Gly Met Gly Trp He Tyr Leu Ala 
180 185 190 

Asn Asp Arg Asn Val Ser Gly Arg He Val Val Leu Lys Gly Met Met 
195 200 205 

Ala Gin Ser Ser Val Gin Asp Gin Gly Thr Ala Glu Ala Glu Arg Glu 
210 215 220 

Phe Leu Ala Asp He Thr His Pro Gly He Val Lys Ala Tyr Asn Phe 
225 230 235 240 

He Asp Asp Pro Arg Val Pro Gly Gly Phe He Val Met Glu Tyr Val 
245 250 255 

Asn Gly Pro Ser Leu Lys Asp Arg Cys Lys Ala Gin Pro Asp Gly Val 
260 265 270 

Leu Arg Val Asp Leu Ala He Gly Tyr He Leu Glu Leu Leu Pro Ala 
275 280 285 

Met Asp Tyr Leu His Gin Arg Gly Val Val Tyr Asn Asp Leu Lys Pro 
290 295 300 

Glu Asn Val He Ala Thr Glu Asp Gin Val Lys Leu He Asp Leu Gly 
305 310 315 320 

Ala Val Thr Gly He Gly Ala Phe Gly Tyr He Tyr Gly Thr Lys Gly 
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325 330 335 

Phe Gin Ala Pro Glu Val Ala Thr His Gly Pro Ser lie Ser Ser Asp 
340 345 350 

lie Phe Thr lie Gly Arg Thr Leu Ala Ala Leu Thr Met Pro Leu Pro 
355 360 365 

Val Glu Asp Gly Val Leu Ala Pro Gly lie Pro Ser Pro Lys Asn Ser 
370 375 380 

Pro Leu Leu Arg Arg His Leu Ser Phe Tyr Arg Leu Leu Gin Arg Ala 
385 390 395 400 

Thr Ala Asp Asp Pro Gin His Arg Phe Arg Asn Val Ser Glu Leu Arg 
405 410 415 

Thr Gin Leu Tyr Gly Val Leu Arg Glu lie Leu Ala Val Arg Asp Gly 
420 425 430 

Lys Gin Tyr Pro Pro Gin His Ser Leu Phe Ser Pro Gin Arg Ser Thr 
435 440 445 

Phe Gly Thr Lys His Leu Val Phe Arg Thr Asp Arg lie lie Asp Gly 
450 455 460 

He Glu Arg Gin Ala Arg He Thr Ala Pro Glu He Val Ser Ala Leu 
465 470 475 480 

Pro Val Pro Leu He Asp Arg Thr Asp Pro Gly Ala Arg Met Leu Ser 
485 490 495 

Gly Ser Ser Tyr Ala Glu Pro Ser Glu Thr Leu Glu Thr Leu Arg Asn 
500 505 510 

Ser Met Glu Asp Glu Gin Tyr Arg Gin Ser He Glu He Pro Leu Gly 
515 520 525 



<210> 93 
<211> 1313 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1290) 

<223> RXA00857 

<400> 93 

gca gtc ggt att gag gtg cca aac tct gac cgt gag atg gtt cgc ctg 48 

Ala Val Gly He Glu Val Pro Asn Ser Asp Arg Glu Met Val Arg Leu 

1 5 10 15 



ggt gat gtg etc aat gcg cgt gec acc gtg gaa aac aaa gac tec atg 96 
Gly Asp Val Leu Asn Ala Arg Ala Thr Val Glu Asn Lys Asp Ser Met 
20 25 30 
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etc att ggt ttg ggt aag gat att gaa ggc gac ttc gtg tec tac tec 
Leu lie Gly Leu Gly Lys Asp lie Glu Gly Asp Phe Val Ser Tyr Ser 



gtg cag aaa atg cct cac ctt ctt gtg get ggt tec acc ggt tct ggt 
Val Gin Lys Met Pro His Leu Leu Val Ala Gly Ser Thr Gly Ser Gly 



aag teg gcg ttc gtg aac teg ctg ctg gtg tea ctg etc acg cgt gca 240 
Lys Ser Ala Phe Val Asn Ser Leu Leu Val Ser Leu Leu Thr Arg Ala 
65 70 75 80 

aag cca gaa gaa gtc cgt ctg att ctg gtg gac cca aag atg gtg gaa 288 
Lys Pro Glu Glu Val Arg Leu lie Leu Val Asp Pro Lys Met Val Glu 



etc aca cca tac gag ggc att cca cac ctg att acg ccg ate att acc 336 
Leu Thr Pro Tyr Glu Gly He Pro His Leu He Thr Pro He He Thr 
100 105 110 

caa cca aag aag gec gcg gca gca ctg cag tgg ctg gtt gag gaa atg 384 
Gin Pro Lys Lys Ala Ala Ala Ala Leu Gin Trp Leu Val Glu Glu Met 
115 120 125 

gaa cag cgc tac atg gac atg aaa caa acc cgt gtg cgc cac ate aag 432 
Glu Gin Arg Tyr Met Asp Met Lys Gin Thr Arg Val Arg His He Lys 
130 135 140 

gac ttc aac cgc aag att aaa tct ggc gaa att gag acc cct cca gga 480 
Asp Phe Asn Arg Lys He Lys Ser Gly Glu He Glu Thr Pro Pro Gly 
145 150 155 160 

tec aag cgc gaa tac cgt gcg tac cca tac ate gtg tgt gtg gtc gac 528 
Ser Lys Arg Glu Tyr Arg Ala Tyr Pro Tyr He Val Cys Val Val Asp 
165 170 175 

gag etc get gac ctg atg atg acc gca ccg aag gaa ate gaa gag tec 576 
Glu Leu Ala Asp Leu Met Met Thr Ala Pro Lys Glu He Glu Glu Ser 
180 185 190 

ate gtg cgc ate acc cag aag gca cgt gee gec ggt ate cac etc gtg 624 
He Val Arg He Thr Gin Lys Ala Arg Ala Ala Gly He His Leu Val 
195 200 205 

ctg gca acg cag cgc cca tec gtg gac gtt gtg acc ggt ctg ate aag 672 
Leu Ala Thr Gin Arg Pro Ser Val Asp Val Val Thr Gly Leu He Lys 
210 215 220 

acc aac gtt cct tea cgt ttg get ttc gca acc tea teg eta act gac 720 
Thr Asn Val Pro Ser Arg Leu Ala Phe Ala Thr Ser Ser Leu Thr Asp 
225 230 235 240 

tec cgc gtt att ttg gac cag ggt ggc get gaa aag ctg ate ggc atg 768 
Ser Arg Val He Leu Asp Gin Gly Gly Ala Glu Lys Leu He Gly Met 
245 250 255 

ggc gac gcg ctg ttc ate cca cag ggt gee ggc aag cca caa cgt ate 816 
Gly Asp Ala Leu Phe He Pro Gin Gly Ala Gly Lys Pro Gin Arg He 
260 265 270 

cag ggt gee ttt gtc acc gat gaa gaa ate caa gcg gtc gtg gac atg 864 
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Gin Gly Ala Phe Val Thr Asp Glu Glu He Gin Ala Val Val Asp Met 
275 280 285 

gcc aag get cag cgc cag cct gaa tac acc gac ggt gtc acc gaa gat 912 

Ala Lys Ala Gin Arg Gin Pro Glu Tyr Thr Asp Gly Val Thr Glu Asp 
290 295 300 

aag get tec gaa get aag aag ate gat gcc gat ate gga aac gat ctg 960 

Lys Ala Ser Glu Ala Lys Lys He Asp Ala Asp He Gly Asn Asp Leu 
305 310 315 320 

gaa gat etc etc gaa gca gtc gaa etc gtg gtg acc tea caa atg gga 1008 

Glu Asp Leu Leu Glu Ala Val Glu Leu Val Val Thr Ser Gin Met Gly 
325 330 335 

tec acc tec atg ctg cag cgc aaa ctg cgc ate ggt ttt gcc aag gcc 1056 

Ser Thr Ser Met Leu Gin Arg Lys Leu Arg He Gly Phe Ala Lys Ala 

340 345 350 

gga cgc etc atg gac etc atg gaa acc cgc ggt gtg gtg ggc cca tec 1104 

Gly Arg Leu Met Asp Leu Met Glu Thr Arg Gly Val Val Gly Pro Ser 
355 360 365 

gaa ggc tct aag get cgt gaa gtt ttg gtc aag cca gaa gag ctg gaa 1152 

Glu Gly Ser Lys Ala Arg Glu Val Leu Val Lys Pro Glu Glu Leu Glu 
370 375 380 

acc att ttg tgg atg ctt aaa ggt gca gac ccc gcc gac gca ccg aag 1200 

Thr He Leu Trp Met Leu Lys Gly Ala Asp Pro Ala Asp Ala Pro Lys 
385 390 395 400 

gaa gag acc tgg gat gac gag gtg gca gcg gaa get gaa gaa gcg get 1248 

Glu Glu Thr Trp Asp Asp Glu Val Ala Ala Glu Ala Glu Glu Ala Ala 
405 410 415 

aac acc acc gtc gtg cag get gat cct tec aag gga gtg tgt 1290 

Asn Thr Thr Val Val Gin Ala Asp Pro Ser Lys Gly Val Cys 

420 425 430 

taaggcttta ggagcctagt ggc 1313 



<210> 94 
<211> 430 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Ala Val Gly He Glu Val Pro Asn I 
1 5 

Gly Asp Val Leu Asn Ala Arg Ala ' 
20 

Leu He Gly Leu Gly Lys Asp He ( 
35 40 

Val Gin Lys Met Pro His Leu Leu ' 
50 55 

Lys Ser Ala Phe Val Asn Ser Leu 



Ser Asp Arg Glu Met Val Arg Leu 

10 15 

Thr Val Glu Asn Lys Asp Ser Met 

25 30 

Glu Gly Asp Phe Val Ser Tyr Ser 
45 

Val Ala Gly Ser Thr Gly Ser Gly 
60 

Leu Val Ser Leu Leu Thr Arg Ala 
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Lys Pro Glu Glu Val Arg Leu He Leu Val Asp Pro Lys Met Val Glu 
85 90 95 

Leu Thr Pro Tyr Glu Gly He Pro His Leu He Thr Pro He He Thr 
100 105 110 

Gin Pro Lys Lys Ala Ala Ala Ala Leu Gin Trp Leu Val Glu Glu Met 
115 120 125 

Glu Gin Arg Tyr Met Asp Met Lys Gin Thr Arg Val Arg His He Lys 
130 135 140 

Asp Phe Asn Arg Lys He Lys Ser Gly Glu He Glu Thr Pro Pro Gly 
145 150 155 160 

Ser Lys Arg Glu Tyr Arg Ala Tyr Pro Tyr He Val Cys Val Val Asp 
165 170 175 

Glu Leu Ala Asp Leu Met Met Thr Ala Pro Lys Glu He Glu Glu Ser 
180 185 190 

lie Val Arg He Thr Gin Lys Ala Arg Ala Ala Gly He His Leu Val 
195 200 205 

Leu Ala Thr Gin Arg Pro Ser Val Asp Val Val Thr Gly Leu He Lys 
210 215 220 

Thr Asn Val Pro Ser Arg Leu Ala Phe Ala Thr Ser Ser Leu Thr Asp 
225 230 235 240 

Ser Arg Val He Leu Asp Gin Gly Gly Ala Glu Lys Leu He Gly Met 
245 250 255 

Gly Asp Ala Leu Phe He Pro Gin Gly Ala Gly Lys Pro Gin Arg He 
260 265 270 

Gin Gly Ala Phe Val Thr Asp Glu Glu He Gin Ala Val Val Asp Met 
275 280 285 

Ala Lys Ala Gin Arg Gin Pro Glu Tyr Thr Asp Gly Val Thr Glu Asp 
290 295 300 

Lys Ala Ser Glu Ala Lys Lys He Asp Ala Asp He Gly Asn Asp Leu 
305 310 315 320 

Glu Asp Leu Leu Glu Ala Val Glu Leu Val Val Thr Ser Gin Met Gly 
325 330 335 

Ser Thr Ser Met Leu Gin Arg Lys Leu Arg He Gly Phe Ala Lys Ala 
340 345 350 

Gly Arg Leu Met Asp Leu Met Glu Thr Arg Gly Val Val Gly Pro Ser 
355 360 365 

Glu Gly Ser Lys Ala Arg Glu Val Leu Val Lys Pro Glu Glu Leu Glu 
370 375 380 

Thr He Leu Trp Met Leu Lys Gly Ala Asp Pro Ala Asp Ala Pro Lys 
385 390 395 400 
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Glu Glu Thr Trp Asp Asp Glu Val Ala Ala Glu Ala Glu Glu Ala Ala 
405 410 415 

Asn Thr Thr Val Val Gin Ala Asp Pro Ser Lys Gly Val Cys 
420 425 430 



<210> 95 
<211> 893 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (870) 
<223> RXA01435 

<400> 95 

cct ctt gac eta ggc ttt acc acc gaa gca cgc caa tgg etc gaa acc 48 

Pro Leu Asp Leu Gly Phe Thr Thr Glu Ala Arg Gin Trp Leu Glu Thr 

1 5 10 15 

eta gag gga cgc ate ggc gac gac tgg cga cac aaa tgg ttc tec gga 96 
Leu Glu Gly Arg lie Gly Asp Asp Trp Arg His Lys Trp Phe Ser Gly 
20 25 30 

ate acc tac etc etc etc gac gac tac gec acc gec caa gta ttc ttc 144 
lie Thr Tyr Leu Leu Leu Asp Asp Tyr Ala Thr Ala Gin Val Phe Phe 
35 40 45 

aac cac gtc ctg acc ate ctg ccc ggc gaa gec get cct aaa eta gec 192 
Asn His Val Leu Thr lie Leu Pro Gly Glu Ala Ala Pro Lys Leu Ala 
50 55 60 

etc gca get gtt gac gaa etc ate etc caa caa ate ggc gec gaa tec 240 
Leu Ala Ala Val Asp Glu Leu lie Leu Gin Gin lie Gly Ala Glu Ser 
65 70 75 80 

acc gee tat etc acc cca gac ate gtc tct gca acc gcg acc etc age 288 
Thr Ala Tyr Leu Thr Pro Asp He Val Ser Ala Thr Ala Thr Leu Ser 
85 90 95 

aaa gat ttc gaa gac etc gac gee tec gee ttc gaa tea etc age gac 336 
Lys Asp Phe Glu Asp Leu Asp Ala Ser Ala Phe Glu Ser Leu Ser Asp 
100 105 110 

acc tgg tec cac ate tec age gac cca cac gta gtc cgc ttc cat tea 384 
Thr Trp Ser His He Ser Ser Asp Pro His Val Val Arg Phe His Ser 
115 120 125 

ctg cgc etc tac gca ctt gtc tgg gca acc aac ccc acc acc gtg tec 432 
Leu Arg Leu Tyr Ala Leu Val Trp Ala Thr Asn Pro Thr Thr Val Ser 
130 135 140 

tec gcg ttc ggg etc gec cgc caa etc atg gec gaa aac caa ate gaa 480 
Ser Ala Phe Gly Leu Ala Arg Gin Leu Met Ala Glu Asn Gin He Glu 
145 150 155 160 

etc gca gtc caa gec eta gac aaa etc ccc caa tea tec acc cac tac 528 
Leu Ala Val Gin Ala Leu Asp Lys Leu Pro Gin Ser Ser Thr His Tyr 
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cga atg gcc acc etc acc acc ate ttg ttg ctg gtc age tec aat ttg 576 
Arg Met Ala Thr Leu Thr Thr lie Leu Leu Leu Val Ser Ser Asn Leu 
180 185 190 

agt gaa tec cgc ate cga egg get gcc cgc cga etc acc gaa ate ccc 624 
Ser Glu Ser Arg lie Arg Arg Ala Ala Arg Arg Leu Thr Glu lie Pro 
195 200 205 

aca aac gaa ccc cgc ttc aac caa ate aaa att gcc ate atg teg gca 672 
Thr Asn Glu Pro Arg Phe Asn Gin He Lys He Ala He Met Ser Ala 
210 215 220 

ggc etc age tgg ctt cga gag cga aaa etc aaa get tec gcc tec gcg 720 
Gly Leu Ser Trp Leu Arg Glu Arg Lys Leu Lys Ala Ser Ala Ser Ala 
225 230 235 240 

aac cct ttg ttt gaa tac ccg ttc tec caa aaa ggc ctg cgc acc ggc 768 
Asn Pro Leu Phe Glu Tyr Pro Phe Ser Gin Lys Gly Leu Arg Thr Gly 
245 250 255 

ate tec gag gca etc cgc att cag gca cgt tct gca ccg ttc ccg cac 816 
lie Ser Glu Ala Leu Arg He Gin Ala Arg Ser Ala Pro Phe Pro His 
260 265 270 

cac cgt tac gca ctt gtg gat atg gcg aat gcc gtg egg cca ctg agt 864 
His Arg Tyr Ala Leu Val Asp Met Ala Asn Ala Val Arg Pro Leu Ser 
275 280 285 

tgg ttc tagctgtttt gacttggggc tat 893 
Trp Phe 
290 



<210> 96 
<211> 290 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Pro Leu Asp Leu Gly Phe Thr Thr ( 

1 5 

Leu Glu Gly Arg He Giy Asp Asp : 
20 

He Thr Tyr Leu Leu 
35 

Asn His Val Leu Thr He Leu Pro 
50 55 

Leu Ala Ala Val Asp Glu Leu He 
65 70 

Thr Ala Tyr Leu Thr Pro Asp lie 
85 

Lys Asp Phe Glu Asp Leu Asp Ala 
100 



Glu Ala Arg Gin Trp Leu Glu Thr 
10 15 



Trp Arg His Lys Trp Phe Ser Gly 
25 30 



Gly Glu Ala Ala Pro Lys Leu Ala 
60 



Leu Gin Gin He Gly Ala Glu Ser 
75 80 



Val Ser Ala Thr Ala Thr Leu Ser 
90 95 



Ser Ala Phe Glu Ser Leu Ser Asp 
105 110 



Leu Asp Asp Tyr Ala Thr Ala Gin Val Phe Phe 
40 45 
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Thr Trp Ser His lie Ser Ser Asp Pro His Val Val Arg Phe His Ser 
115 120 125 

Leu Arg Leu Tyr Ala Leu Val Trp Ala Thr Asn Pro Thr Thr Val Ser 
130 135 140 

Ser Ala Phe Gly Leu Ala Arg Gin Leu Met Ala Glu Asn Gin lie Glu 
145 150 155 160 

Leu Ala Val Gin Ala Leu Asp Lys Leu Pro Gin Ser Ser Thr His Tyr 
165 170 175 

Arg Met Ala Thr Leu Thr Thr lie Leu Leu Leu Val Ser Ser Asn Leu 
180 185 190 

Ser Glu Ser Arg lie Arg Arg Ala Ala Arg Arg Leu Thr Glu lie Pro 
195 200 205 

Thr Asn Glu Pro Arg Phe Asn Gin He Lys He Ala He Met Ser Ala 
210 215 220 

Gly Leu Ser Trp Leu Arg Glu Arg Lys Leu Lys Ala Ser Ala Ser Ala 
225 230 235 240 

Asn Pro Leu Phe Glu Tyr Pro Phe Ser Gin Lys Gly Leu Arg Thr Gly 
245 250 255 

He Ser Glu Ala Leu Arg He Gin Ala Arg Ser Ala Pro Phe Pro His 
260 265 270 

His Arg Tyr Ala Leu Val Asp Met Ala Asn Ala Val Arg Pro Leu Ser 
275 280 285 

Trp Phe 
290 



<210> 97 
<211> 1065 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXA01511 

<400> 97 

gggcgtgtgt ttacctttgc ttttgtgtct aatggttccg cgattgtgcc ggcgcgtgag 60 

gctttggatg agatggcgtc gattctgagg gacttttaag gtg gca tec etc ate 115 

Val Ala Ser Leu He 
1 5 

ggg aat ctt gag ctg cct agg gta age cct aat ttc ttg gaa tta cgc 163 
Gly Asn Leu Glu Leu Pro Arg Val Ser Pro Asn Phe Leu Glu Leu Arg 
10 15 20 

aag gcg gtg cgc cct tac ctg aaa gag cat gtg cac att ggg ttg teg 211 
Lys Ala Val Arg Pro Tyr Leu Lys Glu His Val His He Gly Leu Ser 
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ggc ggg ccg gat tea ttg gcg ctg gtg get get gtg etc gcg gag aaa 
Gly Gly Pro Asp Ser Leu Ala Leu Val Ala Ala Val Leu Ala Glu Lys 



tec cag gta acg gcg att tgt ate gat cat aat ctg cag acc ggt tct 307 
Ser Gin Val Thr Ala lie Cys lie Asp His Asn Leu Gin Thr Gly Ser 



get gaa gtc acg cac aac get get gcg atg gcg cgc cac atg ggc gca 355 
Ala Glu Val Thr His Asn Ala Ala Ala Met Ala Arg His Met Gly Ala 



cag gcg ate gtg aag age ate gag gtc gcg ccg ggg gag ggg atg gag 403 
Gin Ala lie Val Lys Ser He Glu Val Ala Pro Gly Glu Gly Met Glu 
90 95 100 

gec gec gec agg gag get egg tac gcg get ttt gcg cag etc acc gat 451 
Ala Ala Ala Arg Glu Ala Arg Tyr Ala Ala Phe Ala Gin Leu Thr Asp 
105 110 115 

gag att tgg gtg gcg cac acc atg gat gat caa gec gag acc tat etc 4 99 
Glu He Trp Val Ala His Thr Met Asp Asp Gin Ala Glu Thr Tyr Leu 
120 125 130 

ctt ggc ggt ttg egg ggg aat ccc gcg ggc atg aaa gat get tct cga 547 
Leu Gly Gly Leu Arg Gly Asn Pro Ala Gly Met Lys Asp Ala Ser Arg 
135 140 145 

cgc ccc gag eta tec att att cga ccc ctt ctg ggg get egg cgt gcg 595 
Arg Pro Glu Leu Ser He He Arg Pro Leu Leu Gly Ala Arg Arg Ala 
150 155 160 165 

cac acg cac ggg gcg tgc gtg gag ttg ggg ttg aaa ccg tgg cac gat 643 
His Thr His Gly Ala Cys Val Glu Leu Gly Leu Lys Pro Trp His Asp 
170 175 130 

ccg caa aat ttt gac gat gee ttt egg egg gta gee ate cga aac cag 691 
Pro Gin Asn Phe Asp Asp Ala Phe Arg Arg Val Ala He Arg Asn Gin 
185 190 195 

gtg att cct ctt ctt gcg cag gtg cac ggg gga gac cct gta cct ggt 739 
Val He Pro Leu Leu Ala Gin Val His Gly Gly Asp Pro Val Pro Gly 
200 205 210 

ttg gca ctt gcg gcg cga cgc get gtg gag gat gee gaa gtg gtg gag 787 
Leu Ala Leu Ala Ala Arg Arg Ala Val Glu Asp Ala Glu Val Val Glu 
215 220 225 

ggc gac gtc gag aag egg cgt tta gag tgg cag gac ggt ttt cct gtg 835 
Gly Asp Val Glu Lys Arg Arg Leu Glu Trp Gin Asp Gly Phe Pro Val 
230 235 240 245 

acg ttg gee ggg gaa cct acg ggc ctt agg cga cgc atg ttg gcg gat 883 
Thr Leu Ala Gly Glu Pro Thr Gly Leu Arg Arg Arg Met Leu Ala Asp 
250 255 260 

ttt ttg cgt ggg gaa ggc ate get gtg acc teg agg aaa etc gac gee 931 
Phe Leu Arg Gly Glu Gly He Ala Val Thr Ser Arg Lys Leu Asp Ala 
265 270 275 



BGI-132CP 



- 151 - 



att gac cga ttg etc acc gat tgg cgc gga cag ggt ggc gta gec gtg 979 

lie Asp Arg Leu Leu Thr Asp Trp Arg Gly Gin Gly Gly Val Ala Val 

280 285 290 

ggt aaa age gat aat gga agg ttg gaa gtg gtg egg caa agt ggc aag 1027 

Gly Lys Ser Asp Asn Gly Arg Leu Glu Val Val Arg Gin Ser Gly Lys 
295 300 305 

ctt aag ate act gat tgacacctga atctacaaca caa 1065 

Leu Lys lie Thr Asp 

310 



<210> 98 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Val Ala Ser Leu lie Gly Asn Leu Glu Leu Pro Arg Val Ser Pro Asn 
1 5 10 15 

Phe Leu Glu Leu Arg Lys Ala Val Arg Pro Tyr Leu Lys Glu His Val 



His lie Gly Leu Ser Gly Gly Pro Asp Ser Leu Ala Leu Val Ala Ala 

35 40 45 

Val Leu Ala Glu Lys Ser Gin Val Thr Ala He Cys He Asp His Asn 

50 55 60 

Leu Gin Thr Gly Ser Ala Glu Val Thr His Asn Ala Ala Ala Met Ala 



Arg His Met Gly Ala Gin Ala He Val Lys Ser He Glu Val Ala Pro 
85 90 95 

Gly Glu Gly Met Glu Ala Ala Ala Arg Glu Ala Arg Tyr Ala Ala Phe 
100 105 110 

Ala Gin Leu Thr Asp Glu He Trp Val Ala His Thr Met Asp Asp Gin 
115 120 125 

Ala Glu Thr Tyr Leu Leu Gly Gly Leu Arg Gly Asn Pro Ala Gly Met 
130 135 140 

Lys Asp Ala Ser Arg Arg Pro Glu Leu Ser He He Arg Pro Leu Leu 
145 150 155 160 

Gly Ala Arg Arg Ala His Thr His Gly Ala Cys Val Glu Leu Gly Leu 
165 170 175 

Lys Pro Trp His Asp Pro Gin Asn Phe Asp Asp Ala Phe Arg Arg Val 
180 185 190 

Ala He Arg Asn Gin Val He Pro Leu Leu Ala Gin Val His Gly Gly 
195 200 205 



Asp Pro Val Pro Gly Leu Ala Leu Ala Ala Arg Arg Ala Val Glu Asp 
210 215 220 
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Ala Glu Val Val Glu Gly Asp Val Glu Lys Arg Arg Leu Glu Trp Gin 
225 230 235 240 

Asp Gly Phe Pro Val Thr Leu Ala Gly Glu Pro Thr Gly Leu Arg Arg 
245 250 255 

Arg Met Leu Ala Asp Phe Leu Arg Gly Glu Gly He Ala Val Thr Ser 
260 265 270 

Arg Lys Leu Asp Ala He Asp Arg Leu Leu Thr Asp Trp Arg Gly Gin 
275 280 285 

Gly Gly Val Ala Val Gly Lys Ser Asp Asn Gly Arg Leu Glu Val Val 
290 295 300 

Arg Gin Ser Gly Lys Leu Lys lie Thr Asp 
305 310 



<210> 99 
<211> 2682 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2659) 
<223> RXA01513 



cggccttagt tgagccggtt gccactgcgt atg aaa aac aag aaa 
Met Lys Asn Lys Lys 



tac ctg cag ttc ggc ggt ate gca gec gta ate etc ate gtt ctg ttc 
Tyr Leu Gin Phe Gly Gly lie Ala Ala Val lie Leu He Val Leu Phe 



ttg gtg tec ctg ttt age agt gac acc agg aac ttc cag gag gzc gat 
Leu Val Ser Leu Phe Ser Ser Asp Thr Arg Asn Phe Gin Glu Val Asp 
25 30 35 

acc tct gtt gcg atg gca cag ctt gac gec gga aac gtc gec gaa get 
Thr Ser Val Ala Met Ala Gin Leu Asp Ala Gly Asn Val Ala Glu Ala 



caa ate gat gac agg gaa cag cgc gtc cga ctg acc ttg cgt gaa ccc 307 
Gin He Asp Asp Arg Glu Gin Arg Val Arg Leu Thr Leu Arg Glu Pro 



ate acg gtg gat gaa cgc gaa ggc gtt gaa gag ate etc gcg cag tac 
lie Thr Val Asp Glu Arg Glu Gly Val Glu Glu He Leu Ala Gin Tyr 



cca get cgt acc gcg cca gcg ate ttt gag aag gtg gaa gca tec aac 
Pro Ala Arg Thr Ala Pro Ala lie Phe Glu Lys Val Glu Ala Ser Asn 

90 95 100 
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act gat tec tat acc acc aat gtg acg cag gag age ttc ctg atg tec 451 
Thr Asp Ser Tyr Thr Thr Asn Val Thr Gin Glu Ser Phe Leu Met Ser 
105 110 115 

atg ctg age ttc ate ctg ccg atg gtg ate ate ttc ggt ttg ctg atg 499 
Met Leu Ser Phe lie Leu Pro Met Val lie lie Phe Gly Leu Leu Met 
120 125 130 

ttc ttc etc acc cgc atg cag ggt ggt ggc atg ttt ggc ate ggt gga 547 
Phe Phe Leu Thr Arg Met Gin Gly Gly Gly Met Phe Gly He Gly Gly 
135 140 145 

tec aag gee aag cag ctg acc aag gat atg ccc acc aac acc ttc gcg 595 
Ser Lys Ala Lys Gin Leu Thr Lys Asp Met Pro Thr Asn Thr Phe Ala 
150 155 160 165 

gat gtt get ggc get gaa gaa gca gtg gat gaa etc cat gag ate aag 643 
Asp Val Ala Gly Ala Glu Glu Ala Val Asp Glu Leu His Glu He Lys 
170 175 180 

gac ttc ctg gaa gac ccc acc cgc tac gaa gee etc gga gcg aaa ate 691 
Asp Phe Leu Glu Asp Pro Thr Arg Tyr Glu Ala Leu Gly Ala Lys He 
185 190 195 

cct cgt ggt gtg ctg ctt tac ggc cct ccc ggt act ggt aaa acc ctg 739 
Pro Arg Gly Val Leu Leu Tyr Gly Pro Pro Gly Thr Gly Lys Thr Leu 
200 205 210 

ctg get cgt gec gta get ggt gag get ggc gtg ccg ttc tac tea att 787 
Leu Ala Arg Ala Val Ala Gly Glu Ala Gly Val Pro Phe Tyr Ser He 
215 220 225 

tec ggt tct gac ttt gtg gaa atg ttc gtc ggt gtt ggt gec teg cgt 835 
Ser Gly Ser Asp Phe Val Glu Met Phe Val Gly Val Gly Ala Ser Arg 
230 235 240 245 

gtg cgt gat ctg ttt aag cag gee aag gaa aac agt ccc tgc ate ate 883 
Val Arg Asp Leu Phe Lys Gin Ala Lys Glu Asn Ser Pro Cys He He 
250 255 260 

ttc gtc gat gag ate gat gcg gtt ggt cgc gec cgt ggc tea gga atg 931 
Phe Val Asp Glu He Asp Ala Val Gly Arg Ala Arg Gly Ser Gly Met 
265 270 275 

ggt ggc gga cac gat gag cgt gaa cag acc ctg aac cag ttg etc gtt 979 
Gly Gly Gly His Asp Glu Arg Glu Gin Thr Leu Asn Gin Leu Leu Val 
280 285 290 

gag atg gat ggc ttt ggt gat cgt caa ggc gtc att ctg atg get get 1027 
Glu Met Asp Gly Phe Gly Asp Arg Gin Gly Val He Leu Met Ala Ala 
295 300 305 

acc aac cgc cca gat gtt ctt gac cca gcg ctg ctg cgt cct ggc cgt 1075 
Thr Asn Arg Pro Asp Val Leu Asp Pro Ala Leu Leu Arg Pro Gly Arg 
310 315 320 325 

ttc gac cgc cag ate cca gtc acc aac cct gac eta cgc ggc cgt gaa 1123 
Phe Asp Arg Gin He Pro Val Thr Asn Pro Asp Leu Arg Gly Arg Glu 

330 335 340 

cag ate ctg gaa gtt cac gec aag ggt aag cct ttc gca ccc gat gca 1171 
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Gin lie Leu Glu Val His Ala Lys Gly Lys Pro Phe Ala Pro Asp Ala 

345 350 355 

gat ate aag gca ttg gca aag cgc acc gec ggc atg tec ggc get gac 

Asp He Lys Ala Leu Ala Lys Arg Thr Ala Gly Met Ser Gly Ala Asp 

360 365 370 

ctg gca aac gtg ctt aac gaa gec gcg ctg eta acc gec cgc gtg ggt 

Leu Ala Asn Val Leu Asn Glu Ala Ala Leu Leu Thr Ala Arg Val Gly 

375 380 385 

ggc aac gtg ate acc gec gac get ctg gaa gaa gca acc gac cgc gtt 

Gly Asn Val He Thr Ala Asp Ala Leu Glu Glu Ala Thr Asp Arg Val 

390 395 400 405 



gtc ggt gga cca cgt cgc tec ggc aag gtg att tec gag aag gaa aag 
Val Gly Gly Pro Arg Arg Ser Gly Lys Val He Ser Glu Lys Glu Lys 
410 415 420 



aag gtc acc gec tac cac gaa ggt gga cac acc ctg tec gca tgg gcg 
Lys Val Thr Ala Tyr His Glu Gly Gly His Thr Leu Ser Ala Trp Ala 
425 430 435 



ttg gaa gac ate gag cgc gtc tac aag gtc acc ate ttg gee cgc ggt 
Leu Glu Asp He Glu Arg Val Tyr Lys Val Thr He Leu Ala Arg Gly 
440 445 450 



cgc acc ggc ggt cac gec atg act gec caa gaa gat gac aag ggc atg 
Arg Thr Gly Gly His Ala Met Thr Ala Gin Glu Asp Asp Lys Gly Met 
455 460 465 



tac aac cgc aac gaa ttg ttc gee cgc ctg gtc ttt gee atg ggt gga 
Tyr Asn Arg Asn Glu Leu Phe Ala Arg Leu Val Phe Ala Met Gly Gly 
470 475 480 485 



cgc tec gcg gaa gaa eta gtc ttc ggc gaa ccc acc acc ggc gec tec 
Arg Ser Ala Glu Glu Leu Val Phe Gly Glu Pro Thr Thr Gly Ala Ser 
490 495 500 



gec gat att gaa atg gee acc aag ate gec cga tec atg gtg acc gaa 
Ala Asp He Glu Met Ala Thr Lys He Ala Arg Ser Met Val Thr Glu 
505 510 515 



tat ggc atg tec cca get grc ggc atg gtg aaa tac ggc caa gaa cag 
Tyr Gly Met Ser Pro Ala Val Gly Met Val Lys Tyr Gly Gin Glu Gin 
520 525 530 



ggc gac cca ttc tec gga cgc ggt ggc ggc gga aac ttg gac cac tec 

Gly Asp Pro Phe Ser Gly Arg Gly Gly Gly Gly Asn Leu Asp His Ser 

535 540 545 

caa gaa gtc gca gca acc ate gac acc gaa gtc cag ttc ere ctg gac 

Gin Glu Val Ala Ala Thr He Asp Thr Glu Val Gin Phe Leu Leu Asp 

550 555 560 565 

aaa gec cat gaa gtg tec tac ccc ate ctg get gaa tac cgc gac cac 

Lys Ala His Glu Val Ser Tyr Ser He Leu Ala Glu Tyr Arg Asp His 

570 575 580 

ctg gac cgc etc gcg gaa aaa etc ctg gaa aag gaa acc ctg cga cgc 

Leu Asp Arg Leu Ala Glu Lys Leu Leu Glu Lys Glu Thr Leu Arg Arg 



1267 



1315 



1363 



1411 



1459 



1507 



1555 



1603 



1651 



1699 



1747 



1795 



1843 
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cca gac etc gaa gcg ctt ttc gac gac ate gtc cca cgc aag gtc gee 
Pro Asp Leu Glu Ala Leu Phe Asp Asp lie Val Pro Arg Lys Val Ala 
600 605 610 

gaa gtc ttc ccc gac gag tec aca cga ttc cct cgc caa gaa aac cgc 
Glu Val Phe Pro Asp Glu Ser Thr Arg Phe Pro Arg Gin Glu Asn Arg 
615 620 625 

gaa cca gta aaa ace cca gtg gag etc gca ctg gaa cgt ggc gaa gaa 
Glu Pro Val Lys Thr Pro Val Glu Leu Ala Leu Glu Arg Gly Glu Glu 
630 635 640 645 

cca cca aag aag ttc tec att ctt gag gec tec cgc gca acc cgc gaa 
Pro Pro Lys Lys Phe Ser lie Leu Glu Ala Ser Arg Ala Thr Arg Glu 
650 655 660 

cgc cgt cgc aag gaa ttg gaa get cag ggt aag ttg ccg gtg cag cct 
Arg Arg Arg Lys Glu Leu Glu Ala Gin Gly Lys Leu Pro Val Gin Pro 
665 670 675 

gcg tct tct gec ggc gtg gca cct gcg gec gga gca get gec gga tec 
Ala Ser Ser Ala Gly Val Ala Pro Ala Ala Gly Ala Ala Ala Gly Ser 
680 685 690 

tat ggc acc cca cct cca get gat tgg age gtg ccc ggt tec get gga 
Tyr Gly Thr Pro Pro Pro Ala Asp Trp Ser Val Pro Gly Ser Ala Gly 
695 700 705 

aag cac cgc tea cgt gca gaa gaa cag cca get gag cag ggc ttc ccg 
Lys His Arg Ser Arg Ala Glu Glu Gin Pro Ala Glu Gin Gly Phe Pro 
710 715 720 725 

get cag acc ccg gca caa get cct gag cag tec cct gat tea agt ggc 
Ala Gin Thr Pro Ala Gin Ala Pro Glu Gin Ser Pro Asp Ser Ser Gly 
730 735 740 

ggc cgc ccc aac cct tac gcg act cca acc gca tec ggt gag cac cct 
Gly Arg Pro Asn Pro Tyr Ala Thr Pro Thr Ala Ser Gly Glu His Pro 
745 750 755 

ggt atg aag gee tat ggc ttc ggc gat tec gaa etc atg gac caa tea 
Gly Met Lys Ala Tyr Gly Phe Gly Asp Ser Glu Leu Met Asp GLn Ser 
760 765 770 

aca ggt gcg gaa cat acc cca ggt aac gtt tea cag gaa tec cca acc 
Thr Gly Ala Glu His Thr Pro Gly Asn Val Ser Gin Glu Ser Pro Thr 
775 780 785 

gaa atg ate ggg ttc cgt ttg ccg gat cat gaa cgt teg gac tac cca 
Glu Met lie Gly Phe Arg Leu Pro Asp His Glu Arg Ser Asp Tyr Pro 
790 795 800 805 

gaa aag gcg caa aaa gag teg gtg ctg gat get tct gaa acc aca gaa 
Glu Lys Ala Gin Lys Glu Ser Val Leu Asp Ala Ser Glu Thr Thr Glu 
810 815 820 



atg cct gtc gtt cca gat cag ccc ate gar ggt gat tec ggg aag tec 
Met Pro Val Val Pro Asp Gin Pro lie Asp Gly Asp Ser Gly Lys Ser 
825 ' 83C 835 
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get gag ggc aca cag gag aat ccg gaa aat gaa gga gac aac cgt gga 

Ala Glu Gly Thr Gin Glu Asn Pro Glu Asn Glu Gly Asp Asn Arg Gly 
840 845 850 

taaccacgct gcagttcgcg agt 



<210> 100 
<211> 853 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 100 

Met Lys Asn Lys Lys Tyr Leu Gin Phe Gly Gly lie Ala Ala Val lie 
15 10 15 

Leu lie Val Leu Phe Leu Val Ser Leu Phe Ser Ser Asp Thr Arg Asn 



Phe Gin Glu Val Asp Thr Ser Val Ala Met Ala Gin Leu Asp Ala Gly 
35 40 45 

Asn Val Ala Glu Ala Gin He Asp Asp Arg Glu Gin Arg Val Arg Leu 



Thr Leu Arg Glu Pro He Thr Val Asp Glu Arg Glu Gly Val Glu Glu 
65 70 75 80 

He Leu Ala Gin Tyr Pro Ala Arg Thr Ala Pro Ala He Phe Glu Lys 



Val Glu Ala Ser Asn Thr Asp Ser Tyr Thr Thr Asn Val Thr Gin Glu 
100 105 110 

Ser Phe Leu Met Ser Met Leu Ser Phe He Leu Pro Met Val He He 
115 120 125 

Phe Gly Leu Leu Met Phe Phe Leu Thr Arg Met Gin Gly Gly Gly Met 
130 135 140 

Phe Gly He Gly Gly Ser Lys Ala Lys Gin Leu Thr Lys Asp Met Pro 
145 150 155 160 

Thr Asn Thr Phe Ala Asp Val Ala Gly Ala Glu Glu Ala Val Asp Glu 
165 170 175 

Leu His Glu lie Lys Asp Phe Leu Glu Asp Pro Thr Arg Tyr Glu Ala 
180 185 190 

Leu Gly Ala Lys He Pro Arg Gly Val Leu Leu Tyr Gly Pro Pro Gly 
195 200 205 

Thr Gly Lys Thr Leu Leu Ala Arg Ala Val Ala Gly Glu Ala Gly Val 
210 215 220 

Pro Phe Tyr Ser He Ser Gly Ser Asp Phe Val Glu Met Phe Val Gly 
225 230 235 240 

Val Gly Ala Ser Arg Val Arg Asp Leu Phe Lys Gin Ala Lys Glu Asn 
245 250 255 
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Ser Pro Cys He He Phe Val Asp Glu He Asp Ala Val Gly Arg Ala 
260 265 270 

Arg Gly Ser Gly Met Gly Gly Gly His Asp Glu Arg Glu Gin Thr Leu 
275 280 285 

Asn Gin Leu Leu Val Glu Met Asp Gly Phe Gly Asp Arg Gin Gly Val 
290 295 300 

He Leu Met Ala Ala Thr Asn Arg Pro Asp Val Leu Asp Pro Ala Leu 
305 310 315 320 

Leu Arg Pro Gly Arg Phe Asp Arg Gin He Pro Val Thr Asn Pro Asp 
325 330 335 

Leu Arg Gly Arg Glu Gin He Leu Glu Val His Ala Lys Gly Lys Pro 
340 345 350 

Phe Ala Pro Asp Ala Asp He Lys Ala Leu Ala Lys Arg Thr Ala Gly 
355 360 365 

Met Ser Gly Ala Asp Leu Ala Asn Val Leu Asn Glu Ala Ala Leu Leu 
370 375 380 

Thr Ala Arg Val Gly Gly Asn Val He Thr Ala Asp Ala Leu Glu Glu 
385 390 395 400 

Ala Thr Asp Arg Val Val Gly Gly Pro Arg Arg Ser Gly Lys Val He 
405 410 415 

Ser Glu Lys Glu Lys Lys Val Thr Ala Tyr His Glu Gly Gly His Thr 
420 425 430 

Leu Ser Ala Trp Ala Leu Glu Asp He Glu Arg Val Tyr Lys Val Thr 
435 440 445 

He Leu Ala Arg Gly Arg Thr Gly Gly His Ala Met Thr Ala Gin Glu 
450 455 460 

Asp Asp Lys Gly Met Tyr Asn Arg Asn Glu Leu Phe Ala Arg Leu Val 
465 470 475 480 

Phe Ala Met Gly Gly Arg Ser Ala Glu Glu Leu Val Phe Gly Glu Pro 
485 490 495 

Thr Thr Gly Ala Ser Ala Asp He Glu Met Ala Thr Lys He Ala Arg 
500 505 510 

Ser Met Val Thr Glu Tyr Gly Met Ser Pro Ala Val Gly Met Val Lys 
515 520 525 

Tyr Gly Gin Glu Gin Gly Asp Pro Phe Ser Gly Arg Gly Gly Gly Gly 
530 535 540 

Asn Leu Asp His Ser Gin Glu Val Ala Ala Thr He Asp Thr Glu Val 
545 550 555 560 

Gin Phe Leu Leu Asp Lys Ala His Glu Val Ser Tyr Ser He Leu Ala 
565 570 575 
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Glu Tyr Arg Asp His Leu Asp Arg Leu Ala Glu Lys Leu Leu Glu Lys 
580 585 590 

Glu Thr Leu Arg Arg Pro Asp Leu Glu Ala Leu Phe Asp Asp lie Val 
595 600 605 

Pro Arg Lys Val Ala Glu Val Phe Pro Asp Glu Ser Thr Arg Phe Pro 
610 615 620 

Arg Gin Glu Asn Arg Glu Pro Val Lys Thr Pro Val Glu Leu Ala Leu 
625 630 635 640 

Glu Arg Gly Glu Glu Pro Pro Lys Lys Phe Ser lie Leu Glu Ala Ser 
645 650 655 

Arg Ala Thr Arg Glu Arg Arg Arg Lys Glu Leu Glu Ala Gin Gly Lys 
660 665 670 

Leu Pro Val Gin Pro Ala Ser Ser Ala Gly Val Ala Pro Ala Ala Gly 
675 680 685 

Ala Ala Ala Gly Ser Tyr Gly Thr Pro Pro Pro Ala Asp Trp Ser Val 
690 695 700 

Pro Gly Ser Ala Gly Lys His Arg Ser Arg Ala Glu Glu Gin Pro Ala 
705 710 715 720 

Glu Gin Gly Phe Pro Ala Gin Thr Pro Ala Gin Ala Pro Glu Gin Ser 
725 730 735 

Pro Asp Ser Ser Gly Gly Arg Pro Asn Pro Tyr Ala Thr Pro Thr Ala 
740 745 750 

Ser Gly Glu His Pro Gly Met Lys Ala Tyr Gly Phe Gly Asp Ser Glu 
755 760 765 

Leu Met Asp Gin Ser Thr Gly Ala Glu His Thr Pro Gly Asn Val Ser 
770 775 780 

Gin Glu Ser Pro Thr Glu Met lie Gly Phe Arg Leu Pro Asp His Glu 
785 790 795 800 

Arg Ser Asp Tyr Pro Glu Lys Ala Gin Lys Glu Ser Val Leu Asp Ala 
805 810 815 

Ser Glu Thr Thr Glu Met Pro Val Val Pro Asp Gin Pro lie Asp Gly 
820 825 830 

Asp Ser Gly Lys Ser Ala Glu Gly Thr Gin Glu Asn Pro Glu Asn Glu 
835 840 845 

Gly Asp Asn Arg Gly 
850 



<210> 101 
<211> 1869 
<212> DNA 





<220> 
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<221> CDS 

<222> (101) . . (1846) 
<223> RXA02098 

<400> 101 

ccccatttcg gcgacctcga ctccatgaaa gcaagagttt caccacattt aacgtggggt 

acctgtgtgc atcggggtca aacctgccac tatagagggt atg gat gcg act ttt 

Met Asp Ala Thr Phe 



tgg ate att gga eta gta gtc etc gtg gtt etc gcg ate ate att gta 

Trp lie lie Gly Leu Val Val Leu Val Val Leu Ala lie lie lie Val 

10 15 20 

ttg ate gta gga aat cag cga ggt aaa tea aag acc gtt agt ttt gaa 

Leu lie Val Gly Asn Gin Arg Gly Lys Ser Lys Thr Val Ser Phe Glu 



aaa cct gaa gag aat aaa aaa gaa eta acc cag caa gag aag tct gga 
Lys Pro Glu Glu Asn Lys Lys Glu Leu Thr Gin Gin Glu Lys Ser Gly 



aat tac caa gec caa ggt gga ttc aac ttc gee cca get aaa caa aca 
Asn Tyr Gin Ala Gin Gly Gly Phe Asn Phe Ala Pro Ala Lys Gin Thr 



gaa gag cca gtg ctg cgt gaa ggc caa gat ctt ggc gca cca aag get 355 
Glu Glu Pro Val Leu Arg Glu Gly Gin Asp Leu Gly Ala Pro Lys Ala 



gaa aca aca ccg att gtt cca cca gta gtt att ccg ccg gca get cct 

Glu Thr Thr Pro lie Val Pro Pro Val Val lie Pro Pro Ala Ala Pro 

90 95 100 

gaa gag gaa aag gcg ccg gag caa teg act gaa act ttc gca get caa 

Glu Glu Glu Lys Ala Pro Glu Gin Ser Thr Glu Thr Phe Ala Ala Gin 

105 110 115 

aag cct get gaa gaa gca cct gca act cct gaa cca gaa acc tct gat 

Lys Pro Ala Glu Glu Ala Pro Ala Thr Pro Glu Pro Glu Thr Ser Asp 

120 125 130 

gat gtt gtc gag gaa cca gaa gtt aag gag cct gag gtt aaa gaa gtt 

Asp Val Val Glu Glu Pro Glu Val Lys Glu Pro Glu Val Lys Glu Val 

135 140 145 

gtc get gtt gag cca gag gtc gaa act gaa gag cca gca gtt gtt gaa 

Val Ala Val Glu Pro Glu Val Glu Thr Glu Glu Pro Ala Val Val Glu 

150 155 160 165 

gca gag gaa cca gca att gtt gag gaa cct gca gta 

Ala Glu Glu Pro Ala lie Val Glu Glu Pro Ala Val 

170 175 180 

gca gag gaa cct gca gta gca gag gaa cct gca gta gca gag gaa cca 

Ala Glu Glu Pro Ala Val Ala Glu Glu Pro Ala Val Ala Glu Glu Pro 

185 190 195 

gca att gtt gag gaa cct gca gta gca gag gaa cct gca gtt gtt gag 
Ala lie Val Glu Glu Pro Ala Val Ala Glu Glu Pro Ala Val Val Glu 
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gaa cct gca gta gcg gaa gtt ccc gaa aca ate gaa gaa cct gca gtt 
Glu Pro Ala Val Ala Glu Val Pro Glu Thr He Glu Glu Pro Ala Val 
215 220 225 

gaa gaa ctt gcg gca gtt get gag gtc acc gag get gca gag get get 
Glu Glu Leu Ala Ala Val Ala Glu Val Thr Glu Ala Ala Glu Ala Ala 
230 235 240 245 

cag gtt get gtg gaa tct gcg gaa get gcg ctg gag gaa act cca gtt 
Gin Val Ala Val Glu Ser Ala Glu Ala Ala Leu Glu Glu Thr Pro Val 
250 255 260 

cca gat gtg gag ccg gag cca get gcg gag cct att gat gag ate gtg 
Pro Asp Val Glu Pro Glu Pro Ala Ala Glu Pro He Asp Glu He Val 
265 270 275 

ccg gcg gcg ggt cgt ate ggt aag ctg cgt ggt cgt ctt tct egg tea 
Pro Ala Ala Gly Arg He Gly Lys Leu Arg Gly Arg Leu Ser Arg Ser 
280 285 290 

cag agt gtt ttc ggt aag tea gtg ttg ggc att ttg tct gcg ggt gac 
Gin Ser Val Phe Gly Lys Ser Val Leu Gly He Leu Ser Ala Gly Asp 
295 300 305 

ttg gat gaa gac gca tgg gaa gac ate gaa gcg atg ttg ate aag gcg 
Leu Asp Glu Asp Ala Trp Glu Asp He Glu Ala Met Leu He Lys Ala 
310 315 320 325 

gat ttg ggc gee aag ate act gcg cgt gtg gtg gat gag ctg cgt gac 
Asp Leu Gly Ala Lys He Thr Ala Arg Val Val Asp Glu Leu Arg Asp 
330 335 340 

aag ate gca gag cat ggt gtt ggt agt gag gca gag gcg cgt gcg atg 
Lys He Ala Glu His Gly Val Gly Ser Glu Ala Glu Ala Arg Ala Met 
345 350 355 

ctg cgt get teg ctg att gat get tgc cgt cct gac ctt gat cgc tec 
Leu Arg Ala Ser Leu He Asp Ala Cys Arg Pro Asp Leu Asp Arg Ser 
360 365 370 

att aag get atg ccg tat gag ggt aag cca ccg gtg gtg ttg gtt gtt 
He Lys Ala Met Pro Tyr Glu Gly Lys Pro Pro Val Val Leu Val Val 
375 380 385 

ggt gtg aac ggt acc ggt aag acg acg act act ggc aag ctt get cgt 
Gly Val Asn Gly Thr Gly Lys Thr Thr Thr Thr Gly Lys Leu Ala Arg 
390 395 400 405 

gtg ttg gtg tec atg ggt cat aag gtg att ctt ggt get gcg gat acg 
Val Leu Val Ser Met Gly His Lys Val He Lea Gly Ala Ala Asp Thr 
410 415 420 

ttc cgt gcg gcg get gcg gat cag ttg gag acg tgg ggt cgc cgt gtg 
Phe Arg Ala Ala Ala Ala Asp Gin Leu Glu Thr Trp Gly Arg Arg Val 
425 430 435 



ggt gcg gag act gtt cgt ggc get gag ggc gcg gat cct gca tct att 
Gly Ala Glu Thr Val Arg Gly Ala Glu Gly Ala Asp Pro Ala Ser He 
440 445 450 
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gcg ttt gat get gtg get aag ggt gtt gag cgt cag gcg gat gtc gtt 1507 

Ala Phe Asp Ala Val Ala Lys Gly Val Glu Arg Gin Ala Asp Val Val 
455 460 465 

ttg gtt gac act gcg ggt cgt ttg cac acg teg act ggt ttg atg gat 1555 

Leu Val Asp Thr Ala Gly Arg Leu His Thr Ser Thr Gly Leu Met Asp 
470 475 480 485 

cag ttg ggc aag gtt aag cgc gtg gtg gag aag aag gca gtg gtg gat 1603 

Gin Leu Gly Lys Val Lys Arg Val Val Glu Lys Lys Ala Val Val Asp 
490 495 500 

gaa gtg ctg ctg gtt ttg gat gec acg gtt ggt cag aac ggt atg cag 1651 

Glu Val Leu Leu Val Leu Asp Ala Thr Val Gly Gin Asn Gly Met Gin 

505 510 515 

cag get cgt att ttc cgt gaa gtt gtg gar att acg ggt gtg gtg ttg 1699 

Gin Ala Arg He Phe Arg Glu Val Val Asp He Thr Gly Val Val Leu 

520 525 530 

ace aag ctg gat ggt act gcg aag ggc gga ate gtg ttc cag gtg cag 1747 

Thr Lys Leu Asp Gly Thr Ala Lys Gly Gly He Val Phe Gin Val Gin 
535 540 545 

gaa gag ttg ggt gtt cct gtg aag ctt gtt ggt ctt ggt gaa ggt gcg 1795 

Glu Glu Leu Gly Val Pro Val Lys Leu Val Gly Leu Gly Glu Gly Ala 
550 555 560 565 

gat gat ttg gca ccg ttt gag gtt gag ggc ttc gtg gac get ttg ctg 1843 

Asp Asp Leu Ala Pro Phe Glu Val Glu Gly Phe Val Asp Ala Leu Leu 
570 575 580 

ggc tagaaacccg ataagegaga ace 1869 
Gly 



<210> 102 
<211> 582 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Met Asp Ala Thr Phe Trp He He Gly Leu Val Val Leu Val Val Leu 
15 10 L5 

Ala He He He Val Leu He Val Gly Asn Gin Arg Gly Lys Ser Lys 
20 25 30 

Thr Val Ser Phe Glu Lys Pro Glu Glu Asn Lys Lys Glu Leu Thr Gin 
35 40 45 

Gin Glu Lys Ser Gly Asn Tyr Gin Ala Gin Gly Gly Phe Asn Phe Ala 
50 55 60 

Pro Ala Lys Gin Thr Glu Glu Pro Val Leu Arg Glu Gly Gin Asp Leu 
65 70 75 80 

Gly Ala Pro Lys Ala Glu Thr Thr Pro He Val Pre Pro Val Val He 
8 5 90 95 
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Pro Pro Ala Ala Pro Glu Glu Glu Lys Ala Pro Glu Gin Ser Thr Glu 
100 105 110 

Thr Phe Ala Ala Gin Lys Pro Ala Glu Glu Ala Pro Ala Thr Pro Glu 
115 120 125 

Pro Glu Thr Ser Asp Asp Val Val Glu Glu Pro Glu Val Lys Glu Pro 
130 135 140 

Glu Val Lys Glu Val Val Ala Val Glu Pro Glu Val Glu Thr Glu Glu 
145 150 155 160 

Pro Ala Val Val Glu Glu Pro Ala Val Ala Glu Glu Pro Ala He Val 
165 170 175 

Glu Glu Pro Ala Val Ala Glu Glu Pro Ala Val Ala Glu Glu Pro Ala 
180 185 190 

Val Ala Glu Glu Pro Ala He Val Glu Glu Pro Ala Val Ala Glu Glu 
195 200 205 

Pro Ala Val Val Glu Glu Pro Ala Val Ala Glu Val Pro Glu Thr He 
210 215 220 

Glu Glu Pro Ala Val Glu Glu Leu Ala Ala Val Ala Glu Val Thr Glu 
225 230 235 240 

Ala Ala Glu Ala Ala Gin Val Ala Val Glu Ser Ala Glu Ala Ala Leu 
245 250 255 

Glu Glu Thr Pro Val Pro Asp Val Glu Pro Glu Pro Ala Ala Glu Pro 
260 265 270 

He Asp Glu He Val Pro Ala Ala Gly Arg He Gly Lys Leu Arg Gly 
275 280 285 

Arg Leu Ser Arg Ser Gin Ser Val Phe Gly Lys Ser Val Leu Gly lie 
290 295 300 

Leu Ser Ala Gly Asp Leu Asp Glu Asp Ala Trp Glu Asp He Glu Ala 
305 310 315 320 

Met Leu He Lys Ala Asp Leu Gly Ala Lys He Thr Ala Arg Val Val 
325 330 335 

Asp Glu Leu Arg Asp Lys He Ala Glu His Gly Val Gly Ser Glu Ala 
340 345 350 

Glu Ala Arg Ala Met Leu Arg Ala Ser Leu He Asp Ala Cys Arg Pro 
355 360 365 

Asp Leu Asp Arg Ser He Lys Ala Met Pro Tyr Glu Gly Lys Pro Pro 
370 375 380 

Val Val Leu Val Val Gly Val Asn Gly Thr Gly Lys Thr Thr Thr Thr 
385 390 395 400 

Gly Lys Leu Ala Arg Val Leu Val Ser Met Gly His Lys Val He Leu 
405 410 415 
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Gly Ala Ala Asp Thr Phe Arg Ala Ala Ala Ala Asp Gin Leu Glu Thr 
420 425 430 

Trp Gly Arg Arg Val Gly Ala Glu Thr Val Arg Gly Ala Glu Gly Ala 
435 440 445 

Asp Pro Ala Ser lie Ala Phe Asp Ala Val Ala Lys Gly Val Glu Arg 
450 455 460 

Gin Ala Asp Val Val Leu Val Asp Thr Ala Gly Arg Leu His The Ser 
465 470 475 480 

Thr Gly Leu Met Asp Gin Leu Gly Lys Val Lys Arg Val Val Glu Lys 
485 490 495 

Lys Ala Val Val Asp Glu Val Leu Leu Val Leu Asp Ala Thr Val Gly 
500 505 510 

Gin Asn Gly Met Gin Gin Ala Arg lie Phe Arg Glu Val Val Asp lie 
515 520 525 

Thr Gly Val Val Leu Thr Lys Leu Asp Gly Thr Ala Lys Gly Gly He 
530 535 540 

Val Phe Gin Val Gin Glu Glu Leu Gly Val Pro Val Lys Leu Val Gly 
545 550 555 560 

Leu Gly Glu Gly Ala Asp Asp Leu Ala Pro Phe Glu Val Glu Gly Phe 
565 570 575 

Val Asp Ala Leu Leu Gly 
580 



<210> 103 
<211> 1134 
<212> DNA 
<213> Corynebact 



<220> 
<221> CDS 

<222> (101) . . (1111) 
<223> RXA02713 



<400> 103 

tgatatgtgg ctatgacatt gtcgcgcagt ttttttatcc acaaacataa gtacaagaca 60 

ttggacatct aggceggcag gaaaaggggg gaacacgcac atg gaa gat ttt tec 115 

Asp Phe Ser 



ttg gat ggc aac cac gga cac gtt ccc gta atg cgt gat cgt atg gcg 
Leu Asp Gly Asn His Gly His Val Pro Val Met Arg Asp Arg Met Ala 



get ttg ate gec gaa cac gtg gaa gca ttg gga gaa aac get gtc att 
Ala Leu He Ala Glu His Val Glu Ala Leu Gly Glu Asn Ala Val He 



gtt gac gca acc ctt ggc gca ggc ggg cat gcg gag ttc ttc ctg aac 
Val Asp Ala Thr Leu Gly Ala Gly Gly His Ala Glu Phe Phe Leu Asn 
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acg ttc ccc aaa gcg cgc ctg att ggc ctt gat cgt gac caa aat gcg 
Thr Phe Pro Lys Ala Arg Leu lie Gly Leu Asp Arg Asp Gin Asn Ala 



ttg egg gat get cgc gcg cga ctt get cct ttc ggg gag egg ttc att 
Leu Arg Asp Ala Arg Ala Arg Leu Ala Pro Phe Gly Glu Arg Phe lie 



ggc gtc cag acg cgt ttc gac gga etc cgc gag gtg ttg gaa tct gtc 
Gly Val Gin Thr Arg Phe Asp Gly Leu Arg Glu Val Leu Glu Ser Val 
90 95 100 

gag ggc gac ate att gat tta get cgc gag cac ggt ate get ggc get 
Glu Gly Asp He He Asp Leu Ala Arg Glu His Gly He Ala Gly Ala 
105 110 115 

ctg ttt gat ctg ggt gtc tec teg atg cag ctt gat cag gtg gag cgt 
Leu Phe Asp Leu Gly Val Ser Ser Met Gin Leu Asp Gin Val Glu Arg 
120 125 130 

ggc ttt gee tac cgc acg gac gcg cct ctg gac atg cgc atg gat gca 
Gly Phe Ala Tyr Arg Thr Asp Ala Pro Leu Asp Met Arg Met Asp Ala 
135 140 145 

act cag ggt att acg get gca gat ate etc aac act tat teg cat ggt 
Thr Gin Gly He Thr Ala Ala Asp He Leu Asn Thr Tyr Ser His Gly 
150 155 160 165 

gac ate get cga ate ttg aag act tac ggc gat gaa cgc ttc gec ggc 
Asp He Ala Arg He Leu Lys Thr Tyr Gly Asp Glu Arg Phe Ala Gly 
170 175 180 

aag att get tct gcg gtg ctg aaa gaa cgt gaa aaa gag ccg ttc act 
Lys He Ala Ser Ala Val Leu Lys Glu Arg Glu Lys Glu Pro Phe Thr 
185 190 195 

ace tct get cgt ttg gtg gag ctt ctg tac gac gee ate cct gca gcg 
Thr Ser Ala Arg Leu Val Glu Leu Leu Tyr Asp Ala He Pro Ala Ala 
200 205 210 

ace cgc cga ace ggt gga cac ccc gcg aaa cgt act ttc cag gcg ttg 
Thr Arg Arg Thr Gly Gly His Pro Ala Lys Arg Thr Phe Gin Ala Leu 
215 220 225 

cgc gtt gag gtg aac aac gag ctt gat tec ctg aag aat gtg ctt cct 
Arg Val Glu Val Asn Asn Glu Leu Asp Ser Leu Lys Asn Val Leu Pro 
230 235 240 245 

caa ate act gac gee etc aat gtt ggg gga cgt gca gtg ttt atg age 
Gin He Thr Asp Ala Leu Asn Val Gly Gly Arg Ala Val Phe Met Ser 
250 255 260 

tac cag tct cat gag gac aag ctg gtg aag aag ttc ttc acg gat ctg 
Tyr Gin Ser His Glu Asp Lys Leu Val Lys Lys Phe Phe Thr Asp Leu 
265 270 275 

acc ace tct aag ace ccr ccg ggc ttg cc: gtt gat ctt cct gga act 
Thr Thr Ser Lys Thr Pro Pro Gly Lea Pro Val Asp Leu Pro Gly Thr 
280 285 290 
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gca cca cag ttt aag cag gtt act cgc ggt get gaa acg get teg gaa 1027 
Ala Pro Gin Phe Lys Gin Val Thr Arg Gly Ala Glu Thr Ala Ser Glu 
295 300 305 

get gaa att gaa gaa aac cca cgt gec gca cct gtg aag gtg cgc gca 1075 
Ala Glu lie Glu Glu Asn Pro Arg Ala Ala Pro Val Lys Val Arg Ala 
310 315 320 325 

ate gaa aga ate ggc aac aac tea gga gac etc tea tgaccatgac 1121 
lie Glu Arg lie Gly Asn Asn Ser Gly Asp Leu Ser 
330 335 

aaatggctcc cgc 1134 

<210> 104 
<211> 337 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Met Glu Asp Phe Ser Leu Asp Gly Asn His Gly His Val Pro Val Met 
15 10 15 

Arg Asp Arg Met Ala Ala Leu lie Ala Glu His Val Glu Ala Leu Gly 
20 25 30 

Glu Asn Ala Val lie Val Asp Ala Thr Leu Gly Ala Gly Gly His Ala 
35 40 45 

Glu Phe Phe Leu Asn Thr Phe Pro Lys Ala Arg Leu lie Gly Leu Asp 
50 55 60 

Arg Asp Gin Asn Ala Leu Arg Asp Ala Arg Ala Arg Leu Ala Pro Phe 
65 70 75 80 

Gly Glu Arg Phe lie Gly Val Gin Thr Arg Phe Asp Gly Leu Arg Glu 
85 90 95 

Val Leu Glu Ser Val Glu Gly Asp lie lie Asp Leu Ala Arg Glu His 
100 105 110 

Gly He Ala Gly Ala Leu Phe Asp Leu Gly Val Ser Ser Met Gin Leu 
115 120 125 

Asp Gin Val Glu Arg Gly Phe Ala Tyr Arg Thr Asp Ala Pro Leu Asp 
130 135 140 

Met Arg Met Asp Ala Thr Gin Gly lie Thr Ala Ala Asp He Leu Asn 
145 150 155 160 

Thr Tyr Ser His Gly Asp lie Ala Arg He Leu Lys Thr Tyr Gly Asp 
165 170 175 

Glu Arg Phe Ala Gly Lys He Ala Ser Ala Val Leu Lys Glu Arg Glu 
180 185 190 

Lys Glu Pro Phe Thr Thr Ser Ala Arg Leu Val Glu Leu Leu Tyr Asp 
195 200 205 
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Ala lie Pro Ala Ala Thr Arg Arg 
210 215 



Thr Phe Gin Ala Leu Arg Val Glu 
225 230 

Lys Asn Val Leu Pro Gin He Thr 
245 



Ala Val Phe Met Ser Tyr Gin Ser 
260 



Phe Phe Thr Asp Leu Thr Thr Ser 
275 280 

Asp Leu Pro Gly Thr Ala Pro Gin 
290 295 

Glu Thr Ala Ser Glu Ala Glu He 
305 310 

Val Lys Val Arg Ala He Glu Arg 
325 



Thr Gly Gly His Pro Ala Lys Arg 
220 

Val Asn Asn Glu Leu Asp Ser Leu 
235 240 

Asp Ala Leu Asn Val Gly Gly Arg 
250 255 

His Glu Asp Lys Leu Val Lys Lys 
265 270 

Lys Thr Pro Pro Gly Leu Pro Val 
285 

Phe Lys Gin Val Thr Arg Gly Ala 
300 

Glu Glu Asn Pro Arg Ala Ala Pro 

315 320 

He Gly Asn Asn Ser Gly Asp Leu 
330 335 



Ser 



<210> 105 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> RXN02723 

<400> 105 

cgtgctcacc atgggtgcag gttccgtgac catgcttgct ccagaaatcc tggatcagct 60 

gcaaaacaat taggacgtaa gtgaacaagg caggactagc gtg aac aaa aaa gtc 115 

Val Asn Lys Lys Val 



ate gec att gtt gtg ggt gtg gtt gtt gtc etc gtg gca ate ctg ggc 
He Ala He Val Val Gly Val Val Val Val Leu Val Ala He Leu Gly 



gtt gtt gec tgg ttc gtt ccc ate etc aag gtg gga aac att gaa gta 
Val Val Ala Trp Phe Val Pro He Leu Lys Val Gly Asn He Glu Val 
25 30 35 

acc ggt gca acg cgc aca tat ccg gat caa gta ctg gaa gtc tec ggg 
Thr Gly Ala Thr Arg Thr Tyr Pro Asp Gin Val Leu Glu Val Ser Gly 



att gtt gag ggc aaa aac etc ttc cgc gtc gat gcg act gca gca ggg 
He Val Glu Gly Lys Asn Leu Phe Arg Val Asp Ala Thr Ala Ala Gly 
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caa aac att gtg gaa ttg ccc tgg gtg aaa teg gtg acc gtt aac cgt 
Gin Asn He Val Glu Leu Pro Trp Val Lys Ser Val Thr Val Asn Arg 



gec ctg cca age acc ate acc gtg gag ctg aca gag cgt gag cct gca 
Ala Leu Pro Ser Thr He Thr Val Glu Leu Thr Glu Arg Glu Pro Ala 
90 95 100 

gtg ttc ate aag cgt get gat ggt gac cat gtc att gac acc gag ggt 
Val Phe lie Lys Arg Ala Asp Gly Asp His Val He Asp Thr Glu Gly 
105 HO 115 

aaa gaa att ate att gga aca ccc ccg gtg gga aca gta gaa gtt tct 
Lys Glu He He He Gly Thr Pro Pro Val Gly Thr Val Glu Val Ser 
120 125 130 

ggc gcg gat gaa gga aac tea gaa gtg ctt cct gcg gtt att gc~ gta 
Gly Ala Asp Glu Gly Asn Ser Glu Val Leu Pro Ala Val He Ala Val 
135 140 145 

ate aac gca att aaa gcg caa gat gcg cag atg aca gaa agt ate cag 
He Asn Ala He Lys Ala Gin Asp Ala Gin Met Thr Glu Ser He Gin 
150 155 160 165 

gta gtg gaa get ccg gat caa ttt gat ate ttg ctg aaa atg aat gat 
Val Val Glu Ala Pro Asp Gin Phe Asp He Leu Leu Lys Met Asn Asp 
170 175 180 

ggc egg gaa ate tac tgg gga tec teg gaa aac aac cac gat aaa gcg 
Gly Arg Glu He Tyr Trp Gly Ser Ser Glu Asn Asn His Asp Lys Ala 
185 190 195 

gtg gca atg teg act gtt ttg aag egg gaa ggc caa cgt tgg aac att 
Val Ala Met Ser Thr Val Leu Lys Arg Glu Gly Gin Arg Trp Asn He 
200 205 210 

age tea ccc tea atg gtg aca gtc cgc taaagtggct gggtagttcc 
Ser Ser Pro Ser Met Val Thr Val Arg 
215 220 



<210> 106 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Val Asn Lys Lys Val He Ala He Val Val Gly Val Val Val Val Leu 
15 10 15 

Val Ala He Leu Gly Val Val Ala Trp Phe Val Pro He Leu Lys Val 
20 25 30 

Gly Asn He Glu Val Thr Gly Ala Thr Arg Thr Tyr Pro Asp Gin Val 
35 40 45 

Leu Glu Val Ser Gly He Val Glu Gly Lys Asn Leu Phe Arg Val Asp 
50 55 60 
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Ala Thr Ala Ala Gly Gin Asn He Val Glu Leu Pro Trp Val Lys Ser 



Val Thr Val Asn Arg Ala Leu Pro Ser Thr He Thr Val Glu Leu Thr 
85 90 95 

Glu Arg Glu Pro Ala Val Phe He Lys Arg Ala Asp Gly Asp His Val 
100 105 110 

He Asp Thr Glu Gly Lys Glu lie He He Gly Thr Pro Pro Val Gly 
115 120 125 

Thr Val Glu Val Ser Gly Ala Asp Glu Gly Asn Ser Glu Val Leu Pro 
130 135 140 

Ala Val He Ala Val He Asn Ala He Lys Ala Gin Asp Ala Gin Met 
145 150 155 160 

Thr Glu Ser He Gin Val Val Glu Ala Pro Asp Gin Phe Asp He Leu 
165 170 175 

Leu Lys Met Asn Asp Gly Arg Glu He Tyr Trp Gly Ser Ser Glu Asn 
180 185 190 

Asn His Asp Lys Ala Val Ala Met Ser Thr Val Leu Lys Arg Glu Gly 
195 200 205 

Gin Arg Trp Asn He Ser Ser Pro Ser Met Val Thr Val Arg 
210 215 220 



<210> 107 
<211> 500 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (477) 
<223> FRXA02723 

<400> 107 

gat gcg act gca gca ggg caa aac ; 
Asp Ala Thr Ala Ala Gly Gin Asn : 
1 5 

teg gtg acc gtt aac cgt gec ctg < 
Ser Val Thr Val Asn Arg Ala Leu : 
20 



att gtg gaa ttg ccc tgg gtg aaa 48 
He Val Glu Leu Pro Trp Val Lys 
10 15 

cca age acc ate acc gtg gag ctg 96 
Pro Ser Thr He Thr Val Glu Leu 
25 30 



aca gag cgt gag cct gca gtg ttc ate aag cgt get gat ggt gac cat 144 

Thr Glu Arg Glu Pro Ala Val Phe He Lys Arg Ala Asp Gly Asp His 

35 40 45 

gtc att gac acc gag ggt aaa gaa att ate att gga aca ccc ccg gtg 192 

Val He Asp Thr Glu Gly Lys Glu He He He Gly Thr Pro Pro Val 

50 55 60 

gga aca gta gaa gtt tct ggc gcg gat gaa gga aac tea gaa gtg ctt 240 

Gly Thr Val Glu Val Ser Gly Ala Asp Glu Gly Asn Ser Glu Val Leu 

65 70 75 80 
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cct gcg gtt att get gta ate aac gca att aaa gcg caa gat gcg cag 288 
Pro Ala Val He Ala Val He Asn Ala lie Lys Ala Gin Asp Ala Gin 
85 90 95 

atg aca gaa agt ate cag gta gtg gaa get ccg gat caa ttt gat ate 336 
Met Thr Glu Ser He Gin Val Val Glu Ala Pro Asp Gin Phe Asp He 
100 105 110 

ttg ctg aaa atg aat gat ggc egg gaa ate tac tgg gga tec teg gaa 384 
Leu Leu Lys Met Asn Asp Gly Arg Glu He Tyr Trp Gly Ser Ser Glu 
115 120 125 

aac aac cac gat aaa gcg gtg gca atg teg act gtt ttg aag ccg gaa 432 
Asn Asn His Asp Lys Ala Val Ala Met Ser Thr Val Leu Lys Arg Glu 
130 135 140 

ggc caa cgt tgg aac att age tea ccc tea atg gtg aca gtc ccc 477 

Gly Gin Arg Trp Asn He Ser Ser Pro Ser Met Val Thr Val Arg 
145 150 155 

taaagtggct gggtagttcc ggt 500 

<210> 108 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Asp Ala Thr Ala Ala Gly Gin Asn He Val Glu Leu Pro Trp Val Lys 
15 10 15 

Ser Val Thr Val Asn Arg Ala Leu Pro Ser Thr He Thr Val Glu Leu 
20 25 30 

Thr Glu Arg Glu Pro Ala Val Phe He Lys Arg Ala Asp Gly Asp His 
35 40 45 

Val He Asp Thr Glu Gly Lys Glu He He He Gly Thr Pro Pro Val 
50 55 60 

Gly Thr Val Glu Val Ser Gly Ala Asp Glu Gly Asn Ser Glu Val Leu 
65 70 75 80 

Pro Ala Val He Ala Val He Asn Ala He Lys Ala Gin Asp Ala Gin 
85 90 95 

Met Thr Glu Ser He Gin Val Val Glu Ala Pro Asp Gin Phe Asp He 

100 105 110 

Leu Leu Lys Met Asn Asp Gly Arg Glu He Tyr Trp Gly Ser Ser Glu 
115 120 125 

Asn Asn His Asp Lys Ala Val Ala Met Ser Thr Val Leu Lys Arg Glu 
130 135 140 

Gly Gin Arg Trp Asn He Ser Ser Pro Ser Met Val Thr Val Arg 

145 150 155 
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<210> 109 
<211> 750 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> RXA01426 

<400> 109 

aaaaagcacc attcggcagc caacactcaa gcttcttaag ttgagtcgtt atagttgagt 60 

gttgtaccgc tcgatatctt gcccgaaggg gacttttttc atg acc acg cct cca 115 

Met Thr Thr Pro Pro 
1 5 

gca gcc get gaa att ttc ggg gac aac etc gaa aaa gec att gca tat 163 
Ala Ala Ala Glu lie Phe Gly Asp Asn Leu Glu Lys Ala lie Ala Tyr 
10 15 20 

cat gaa tct ttg gca aca gat gga tec gtc cgc gga ttc ate ggc ccc 211 
His Glu Ser Leu Ala Thr Asp Gly Ser Val Arg Gly Phe lie Gly Pro 



cgt gaa gtt ccc cgc ctg tgg gat cgc cac att eta aac tgt ggt gtc 
Arg Glu Val Pro Arg Leu Trp Asp Arg His lie Leu Asn Cys Gly Val 



ate ggc gaa get atg gat gag ggc ate tct gtt gca gat att ggt tct 307 
lie Gly Glu Ala Met Asp Glu Gly He Ser Val Ala Asp He Gly Ser 



ggt gcg gga ctg cca gga att cct ctt get ate gca cgc cca gat etc 
Gly Ala Gly Leu Pro Gly He Pro Leu Ala He Ala Arg Pro Asp Leu 



aac ate act etc att gag cca ttg etc aag cgt teg gtg tac etc aac 403 

Asn He Thr Leu He Glu Pro Leu Leu Lys Arg Ser Val Tyr Leu Asn 
90 95 100 

gag gta aaa gaa gcc ctg aac ttg gac aat gtc acc gtc gtt cgt ggt 451 

Glu Val Lys Glu Ala Leu Asn Leu Asp Asn Val Thr Val Val Arg Gly 

105 110 115 

cgt get gag gaa aaa gtg gtg cgc aag cag gtc gga ttg gtc gat att 4 99 

Arg Ala Glu Glu Lys Val Val Arg Lys Gin Val Gly Leu Val Asp He 
120 125 130 

gtc acc tec cga get gtt get cca ctg ggc aag eta gcg acc tgg teg 547 

Val Thr Ser Arg Ala Val Ala Pro Leu Gly Lys Leu Ala Thr Trp Ser 

135 140 145 

ttg ccg ctg gtg aaa ate ggt gga cgc atg gtg gcc atg aaa ggc tec 595 

Leu Pro Leu Val Lys He Gly Gly Arg Met Val Ala Met Lys Gly Ser 

150 155 160 165 

age gtt gag gaa gaa att gag cgt gac gcc aag gaa ate cgc aag get 643 

Ser Val Glu Glu Glu He Glu Arg Asp Ala Lys Glu He Arg Lys Ala 
170 175 180 
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ggc ggc act gac att aag gtt tat acc gtg ggt gag gcg ctg ttg age 691 
Gly Gly Thr Asp lie Lys Val Tyr Thr Val Gly Glu Ala Leu Leu Ser 
185 190 195 

gag ccc aca aca ctt att tea ate cgc agg gaa aag taaccatcca 737 
Glu Pro Thr Thr Leu lie Ser lie Arg Arg Glu Lys 
200 205 

cttcggtgga atg 750 



<210> 110 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Met Thr Thr Pro Pro Ala Ala Ala Glu He Phe Gly Asp Asn Leu Glu 



Lys Ala He Ala Tyr His Glu Ser Leu Ala Thr Asp Gly Ser Val Arg 
20 25 30 

Gly Phe He Gly Pro Arg Glu Val Pro Arg Leu Trp Asp Arg His He 
35 40 45 

Leu Asn Cys Gly Val He Gly Glu Ala Met Asp Glu Gly He Ser Val 
50 55 60 

Ala Asp He Gly Ser Gly Ala Gly Leu Pro Gly He Pro Leu Ala He 



Ala Arg Pro Asp Leu Asn He Thr Leu He Glu Pro Leu Leu Lys Arg 
85 90 95 

Ser Val Tyr Leu Asn Glu Val Lys Glu Ala Leu Asn Leu Asp Asn Val 
100 105 110 

Thr Val Val Arg Gly Arg Ala Glu Glu Lys Val Val Arg Lys Gin Val 
115 120 125 

Gly Leu Val Asp He Val Thr Ser Arg Ala Val Ala Pro Leu Gly Lys 
130 135 140 

Leu Ala Thr Trp Ser Leu Pro Leu Val Lys He Gly Gly Arg Met Val 
145 150 155 160 

Ala Met Lys Gly Ser Ser Val Glu Glu Glu He Glu Arg Asp ALa Lys 
165 170 175 

Glu He Arg Lys Ala Gly Gly Thr Asp He Lys Val Tyr Thr Val Gly 
180 185 190 

Glu Ala Leu Leu Ser Glu Pro Thr Thr Leu He Ser He Arg Arg Glu 
195 200 205 



<210> 111 
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<211> 1260 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1237) 
<223> RXA01428 



<400> 111 

gcgatgaatc cggtccgatc ggcctaaaac ctgcgaaata gcagtaaact tctttgaata 60 

cgttaattgt tgtgctgtac gaaaggtgcg tctaagagcg atg get cag aac aag 11! 

Met Ala Gin Asn Lys 

1 5 



ggt tec gac aag tec cag acg gaa aag cgz aag ggc ggt ctg ggg cgc 
Gly Ser Asp Lys Ser Gin Thr Glu Lys Arg Lys Gly Gly Leu Gly Arg 
10 15 20 

ggt ctg gee gca ctt att ccc tea gga cca agt aat tec cca ggt ctt 
Gly Leu Ala Ala Leu lie Pro Ser Gly Pro Ser Asn Ser Pro Gly Leu 
25 30 35 

ggt ggc ggt gcg get gac ate att ttg ggc ggt acc gtg ggt gcg cgt 
Gly Gly Gly Ala Ala Asp He He Leu Gly Gly Thr Val Gly Ala Arg 



act get gca get ccc aag cgt gag tec aca cca gca get cct gca cct 
Thr Ala Ala Ala Pro Lys Arg Glu Ser Thr Pro Ala Ala Pro Ala Pro 



gag get cct gcg cag gee get cca caa cac act gag gee aca aag cca 
Glu Ala Pro Ala Gin Ala Ala Pro Gin His Thr Glu Ala Thr Lys Pro 



gag gta grt cca gag cca gca get cct get cca acg cag tea gca cag 
Glu Val Val Pro Glu Pro Ala Ala Pro Ala Pro Thr Gin Ser Ala Gin 
90 95 100 

cag gaa gcg ccg cag gca cag cca gca cag cag tct gag ttc ggc gca 
Gin Glu Ala Pro Gin Ala Gin Pro Ala Gin Gin Ser Glu Phe Gly Ala 
105 110 H5 

tec tac ctt gag ate ccg ate gag cag ate cgc ccc aac ccg cag cag 
Ser Tyr Leu Glu He Pro He Glu Gin He Arg Pro Asn Pro Gin Gin 
120 125 130 

cct cgc cat gag ttt gat ccg cag gca ctt gac gag ttg gtg cat teg 
Pro Arg His Glu Phe Asp Pro Gin Ala Leu Asp Glu Leu Val His Ser 
135 140 145 

ate age gag ttc ggc etc atg cag ccg ate gtg gtg cgc agg tec gag 
He Ser Glu Phe Gly Leu Met Gin Pro lie Val Val Arg Arg Ser Glu 
150 155 160 165 

gar ggc tat gag etc ate atg ggt gag cgt cgz tgg cgt gca tec aag 
Asp Gly Tyr Glu Leu He Met Gly Glu Arg Arg Trp Arg Ala Ser Lys 
170 175 180 

cga get ggc ctt gag gtt ate ccg gcg att gtc cgt gaa act gaa gac 
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Arg Ala Gly Leu Glu Val He Pro Ala He Val Arg Glu Thr Glu Asp 
185 190 195 

age gcg atg ctg cgc gac gec ctt ttg gaa aat ate cac agg gtg cag 
Ser Ala Met Leu Arg Asp Ala Leu Leu Glu Asn He His Arg Val Gin 
200 205 210 

ctg aat cct ttg gaa gag gca gec gec tac cag cag ttg ctg gag gag 
Leu Asn Pro Leu Glu Glu Ala Ala Ala Tyr Gin Gin Leu Leu Glu Glu 
215 220 225 

ttc ggt gtc acc cag gca gag ctg gec gat aag ctg ggc cgt tec cgt 
Phe Gly Val Thr Gin Ala Glu Leu Ala Asp Lys Leu Gly Arg Ser Arg 
230 235 240 245 

ccg gta ate acc aat atg att cgt ctg ctg ggc ctt cca gtc aac gtg 
Pro Val He Thr Asn Met He Arg Leu Leu Gly Leu Pro Val Asn Val 
250 255 260 

cag acc aag gtg gca gee ggt gtg ctg tcr. gca ggc cat gca cgc gca 
Gin Thr Lys Val Ala Ala Gly Val Leu Ser Ala Gly His Ala Arg Ala 
265 270 275 

ttg ctg ggg etc aag gec ggc gag gat get cag gac acc ctg gcg acc 
Leu Leu Gly Leu Lys Ala Gly Glu Asp Ala Gin Asp Thr Leu Ala Thr 
280 285 290 

cga ate ate get gag ggc ctg tct gtg cgt get act gag gaa ttg gtg 
Arg He He Ala Glu Gly Leu Ser Val Arg Ala Thr Glu Glu Leu Val 
295 300 305 

ctg ctg cac aac cgt ggt gat cag gat gag gag aag aag cca cgc gaa 
Leu Leu His Asn Arg Gly Asp Gin Asp Glu Glu Lys Lys Pro Arg Glu 
310 315 320 325 

aag get gca act cct gag gtc ttt acc cgt gcg get gag tec ttg gcg 
Lys Ala Ala Thr Pro Giu Val Phe Thr Arg Ala Ala Glu Ser Leu Ala 
330 335 340 

gat aat ttg gat acc aag gtc teg gtg atg atg ggt aag aag aag ggc 
Asp Asn Leu Asp Thr Lys Val Ser Val Met Met Gly Lys Lys Lys Gly 
345 350 355 

aag etc gtg gtg gaa ttc ggc gac aag gat gat ttc gag cgc ate atg 
Lys Leu Val Val Glu Phe Gly Asp Lys Asp Asp Phe Glu Arg He Met 
360 365 370 



tec ttg ate cag ggc caa taattttaag tttggcgcca tgc 
Ser Leu He Gin Gly Gin 
375 



<210> 112 
<211> 379 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Met Ala Gin Asn Lys Gly Ser Asp Lys Ser Gin Thr Glu Lys Arg Lys 
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Gly Gly Leu Gly Arg Gly Leu Ala Ala Leu lie Pro Ser Gly Pro Ser 
20 25 30 

Asn Ser Pro Gly Leu Gly Gly Gly Ala Ala Asp He He Leu Gly Gly 
35 40 45 

Thr Val Gly Ala Arg Thr Ala Ala Ala Pro Lys Arg Glu Ser Thr Pro 
50 55 60 

Ala Ala Pro Ala Pro Glu Ala Pro Ala Gin Ala Ala Pro Gin His Thr 
65 70 75 80 

Glu Ala Thr Lys Pro Glu Val Val Pro Glu Pro Ala Ala Pro Ala Pro 
85 90 95 

Thr Gin Ser Ala Gin Gin Glu Ala Pro Gin Ala Gin Pro Ala Gin Gin 
100 105 110 

Ser Glu Phe Gly Ala Ser Tyr Leu Glu He Pro He Glu Gin He Arg 
115 120 125 

Pro Asn Pro Gin Gin Pro Arg His Glu Phe Asp Pro Gin Ala Leu Asp 
130 135 140 

Glu Leu Val His Ser He Ser Glu Phe Gly Leu Met Gin Pro He Val 
145 150 155 160 

Val Arg Arg Ser Glu Asp Gly Tyr Glu Leu He Met Gly Glu Arg Arg 
165 170 175 

Trp Arg Ala Ser Lys Arg Ala Gly Leu Glu Val He Pro Ala He Val 

180 185 190 

Arg Glu Thr Glu Asp Ser Ala Met Leu Arg Asp Ala Leu Leu Glu Asn 
195 200 205 

He His Arg Val Gin Leu Asn Pro Leu Glu Glu Ala Ala Ala Tyr Gin 
210 215 220 

Gin Leu Leu Glu Glu Phe Gly Val Thr Gin Ala Glu Leu Ala Asp Lys 
225 230 235 240 

Leu Gly Arg Ser Arg Pro Val He Thr Asn Mer He Arg Leu Leu Gly 
245 250 255 

Leu Pro Val Asn Val Gin Thr Lys Val Ala Ala Gly Val Leu Ser Ala 
260 265 270 

Gly His Ala Arg Ala Leu Leu Gly Leu Lys Ala Gly Glu Asp Ala Gin 
275 280 285 

Asp Thr Leu Ala Thr Arg He He Ala Glu Gly Leu Ser Val Arg Ala 
290 295 300 

Thr Glu Glu Leu Val Leu Leu His Asn Arg Gly Asp Gin Aso Glu Glu 
305 310 315 " 320 

Lys Lys Pro Arg Glu Lys Ala Ala Thr Pro Glu Val Phe Thr Arg Ala 
325 330 335 

Ala Glu Ser Leu Ala Asp Asn Leu Asp Thr Lys Val Ser Val Met Met 
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340 

Gly Lys Lys Lys Gly Lys Leu Val 
355 360 

Phe Glu Arg lie Met Ser Leu lie 
370 375 



345 350 

Val Glu Phe Gly Asp Lys Asp Asp 
365 

Gin Gly Gin 



<210> 113 
<211> 3441 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (3418) 
<223> RXA01640 



<400> 113 

catggtgctg gcgatggtgg cgctgatgat ccttaccagt gggcagttaa atcctatggt 60 

cttgattttt ccaatgatga tgggtatgag cgtcctgatg atg ttc gcc cca cct 11! 

Met Phe Ala Pro Pro 
1 5 



gaa ggt gac gat act gat gag gtt egg cgc acc tat tta cgt cac ctg 
Glu Gly Asp Asp Thr Asp Glu Val Arg Arg Thr Tyr Leu Arg His Leu 



ggt gca ttg egg gcg aaa gcg aca gat cac gcg gcg atg cag cgc agg 
Gly Ala Leu Arg Ala Lys Ala Thr Asp His Ala Ala Met Gin Arg Arg 



cat gaa tgg cac agg cat cct gat cca gca acc ttg tgg tec acg ttg 
His Glu Trp His Arg His Pro Asp Pro Ala Thr Leu Trp Ser Thr Leu 



ggg act egg egg atg tgg gag cgc acc caa gat gat caa gat tgt ttg 
Gly Thr Arg Arg Met Trp Glu Arg Thr Gin Asp Asp Gin Asp Cys Leu 



gaa ate cgt ttt ggt ttg ggc gtg acc agg ctt gat ccg get att aac 
Glu lie Arg Phe Gly Leu Gly Val Thr Arg Leu Asp Pro Ala He Asn 



gtg agt gat teg ggt gcg ccg gag gat ctt gat ccg gta tgt gcg gtg 
Val Ser Asp Ser Gly Ala Pro Glu Asp Leu Asp Pro Val Cys Ala Val 
90 95 100 

teg ttg cgt cac acc att egg gat gtg ggg teg gtg cag age atg ccg 
Ser Leu Arg His Thr He Arg Asp Val Gly Ser Val Gin Ser Met Pro 
105 HO 115 

gtg teg gtt cag ttg cag gcg ttt cga ttc att ggg etc aac ggt gcg 
Val Ser Val Gin Leu Gin Ala Phe Arg Phe He Gly Leu Asn Gly Ala 
120 125 130 

ggc gca cat gat ctg gcg egg gcg ctg gtt gtg cag ttg ttg tac cac 
Gly Ala His Asp Leu Ala Arg Ala Leu Val Val Gin Leu Leu Tyr His 
135 140 145 
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cac gga ccg gag gtg gtg ggt ate aaa gcg ate ggg gag teg ggt tgg 
His Gly Pro Glu Val Val Gly He Lys Ala He Gly Glu Ser Gly Trp 
150 155 160 165 

gag tgg ctg aaa tgg gta ccg cac acc cgc gat ccg gag aag gca gec 
Glu Trp Leu Lys Trp Val Pro His Thr Arg Asp Pro Glu Lys Ala Ala 
170 175 180 

ttt egg att ttg ctg gtg gat tec gtg ttg acc aac ggc acc gaa age 
Phe Arg He Leu Leu Val Asp Ser Val Leu Thr Asn Gly Thr Glu Ser 
185 190 195 

ttc att gat gac ccc caa tgg acc acg ate ate aac gtt ggc gcg cag 
Phe He Asp Asp Pro Gin Trp Thr Thr lie He Asn Val Gly Ala Gin 
200 205 210 

acc age acc gca ttg ggc cag ctg gca gag gat gaa ggg ctg ctg ttg 
Thr Ser Thr Ala Leu Gly Gin Leu Ala Glu Asp Glu Gly Leu Leu Leu 
215 220 225 

cac gtc gat aag cgt ctg cat gtg get acc gcg cac ggc gcg gag gag 
His Val Asp Lys Arg Leu His Val Ala Thr Ala His Gly Ala Glu Glu 
230 235 240 245 

ctg ggc acg ccg gat gcg gtt age get gag ctt gcg gag gtt ttt ggc 
Leu Gly Thr Pro Asp Ala Val Ser Ala Glu Leu Ala Glu Val Phe Gly 
250 255 260 

cgc cgt ttg act get ttt cga cgc aca acc aca gca cac gcg gcg age 
Arg Arg Leu Thr Ala Phe Arg Arg Thr Thr Thr Ala His Ala Ala Ser 
265 270 275 

tct ggt gaa ttg ctg tec ctt ttg ggg att gat gac gtg gag cat tta 
Ser Gly Glu Leu Leu Ser Leu Leu Gly He Asp Asp Val Glu His Leu 
280 285 290 

act cca gaa acc tta tgg atg aac aag cgc acg cag cct aaa act cgt 
Thr Pro Glu Thr Leu Trp Met Asn Lys Arg Thr Gin Pro Lys Thr Arg 
295 300 305 

ttg gcg gtg ccc ttg ggt ttg aac gcg tec ggt egg ccg atg gta ctg 
Leu Ala Val Pro Leu Gly Leu Asn Ala Ser Gly Arg Pro Met Val Leu 
310 315 320 325 

gat ctg aag gaa teg gcg cac ggc gga atg gga cca cat ggg ctg tgc 
Asp Leu Lys Glu Ser Ala His Gly Gly Met Gly Pro His Gly Leu Cys 
330 335 340 

ate ggc get act ggc age gga aaa tec gaa ctt tta aga aca ctt gtt 
He Gly Ala Thr Gly Ser Gly Lys Ser Glu Leu Leu Arg Thr Leu Val 
345 350 355 

eta ggt ttg acg ate acc cat teg cct gag gaa ttg aat ctg gtg ttg 
Leu Gly Leu Thr lie Thr His Ser Pro Glu Glu Leu Asn Leu Val Leu 
360 365 370 



gtg gat ttt aaa ggt ggc gec acc ttt ttg ggc ttc gag cag ctg cct 
Val Asp Phe Lys Gly Gly Ala Thr Phe Leu Gly Phe Glu Gin Leu Pro 
375 380 385 
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cac acg tec gcg gtg ate acc aac ttg gag gaa gag ccc gtg ctg gtg 
His Thr Ser Ala Val lie Thr Asn Leu Glu Glu Glu Pro Val Leu Val 
390 395 400 405 

gag cgc atg cat gat gcg att teg ggt gag atg aac cgc agg caa gaa 
Glu Arg Met His Asp Ala lie Ser Gly Glu Met Asn Arg Arg Gin Glu 
410 415 420 

gec ctt egg cag gca ggt ggc tgc gec aat gtg gat gaa tac aac cag 
Ala Leu Arg Gin Ala Gly Gly Cys Ala Asn Val Asp Glu Tyr Asn Gin 
425 430 435 

cgt gat ggt gtg aaa ccg atg ccc gcg ctg etc att gag age gat gaa 
Arg Asp Gly Val Lys Pro Met Pro Ala Leu Leu He Glu Ser Asp Glu 
440 445 450 

ttc teg gag ttg ctt ggc caa cat ccc gat ttc gca gac eta ttc gtc 
Phe Ser Glu Leu Leu Gly Gin His Pro Asp Phe Ala Asp Leu Phe Val 
455 460 465 

gec gtc gga cgc ttg ggc cgt tec tta cac ate cat ttg ttg etc get 
Ala Val Gly Arg Leu Gly Arg Ser Leu His He His Leu Leu Leu Ala 
470 475 480 485 

age caa cgt ctg gaa gag ggg egg ttg cgc gga ttg gat tec cac ttg 
Ser Gin Arg Leu Glu Glu Gly Arg Leu Arg Gly Leu Asp Ser His Leu 
490 495 500 

tec tac egg ate ggc tta aaa acc ttt tec gca tec gaa teg cgc cag 
Ser Tyr Arg He Gly Leu Lys Thr Phe Ser Ala Ser Glu Ser Arg Gin 
505 510 515 

gta tta ggc ate act gac gca tat caa tta ccc age caa ccc ggc gca 
Val Leu Gly He Thr Asp Ala Tyr Gin Leu Pro Ser Gin Pro Gly Ala 
520 525 530 

ggt ttc etc aaa tec gac gtc gac acc gtc acc cgc ttc caa gca agt 
Gly Phe Leu Lys Ser Asp Val Asp Thr Val Thr Arg Phe Gin Ala Ser 
535 540 545 

tat gta tec ggc ccc ate atg cgt cgc cat cac etc gca cca acg cag 
Tyr Val Ser Gly Pro He Met Arg Arg His His Leu Ala Pro Thr Gin 
550 555 560 565 

tec egg gtg cgc ctt ttt acc age tag gag gaa ccc aaa gag gag gtg 
Ser Arg Val Arg Leu Phe Thr Ser Trp Glu Glu Pro Lys Glu Glu Val 
570 575 580 

att gtc gag caa age acc gag acg ctt ate gac gec gtg gtt gcg cgc 
He Val Glu Gin Ser Thr Glu Thr Leu He Asp Ala Val Val Ala Arg 
585 590 595 

gec ate age gec gcg aag ttg egg ggg tta age get cat cgc ate tgg 
Ala He Ser Ala Ala Lys Leu Arg Gly Leu Ser Ala His Arg He Trp 
600 605 610 

ttg cca ccg ttg ccg gca gaa gtt teg att ggt get ttg get gat gat 
Leu Pro Pro Leu Pro Ala Glu Val Ser He Gly Ala Leu Ala Asp Asp 
615 620 625 



gtc ggt gag eta age gec gtg ate ggg atg ate gat aga ccc tat 
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Val Gly Glu Leu Ser Ala Val lie 
630 635 



;iy Met lie Asp Arg Pro Tyr Gin 
640 645 



cag cga caa gat cca ttg ctg att gat ttt tct etc acc ggt gga age 
Gin Arg Gin Asp Pro Leu Leu He Asp Phe Ser Leu Thr Gly Gly Ser 
650 655 660 

ggc cac tgg get att tgt ggt ggg ccc caa acc gga aag tec acg gca 
Gly His Trp Ala He Cys Gly Gly Pro Gin Thr Gly Lys Ser Thr Ala 
665 670 675 

ttg cgc age ate gtg ate tec atg gca gca acg cat age aca gaa aac 
Leu Arg Ser He Val He Ser Met Ala Ala Thr His Ser Thr Glu Asn 
680 685 690 

ate cgc ttt tac gtg ctg gat tta tct gga acc tec ctg gaa aac etc 
He Arg Phe Tyr Val Leu Asp Leu Ser Gly Thr Ser Leu Glu Asn Leu 
695 700 705 

tec egg ctg cct cat gtt gca ggc gtg gca gga cgc aaa gat cca gag 
Ser Arg Leu Pro His Val Ala Gly Val Ala Gly Arg Lys Asp Pro Glu 
710 715 720 725 

aaa gtc cgc cga gtt gtc gat gaa gta cga ggc ctg ate aac cac cct 
Lys Val Arg Arg Val Val Asp Glu Val Arg Gly Leu He Asn His Pro 
730 735 740 

gaa caa cgc cac acc ttc ctt att gtg gac ggc tgg cac acc ate acc 
Glu Gin Arg His Thr Phe Leu He Val Asp Gly Trp His Thr He Thr 
745 750 755 

caa gaa ttc gac gag ctt ttc gac gec ttc gta gac ate gee gec aac 
Gin Glu Phe Asp Glu Leu Phe Asp Ala Phe Val Asp lie Ala Ala Asn 
760 765 770 

ggc ctt gee teg egg gtg cat tta gtt tta age act caa cgc tgg agt 
Gly Leu Ala Ser Arg Val His Leu Val Leu Ser Thr Gin Arg Trp Ser 
775 780 785 

tec ate cgc ccc gcg gtc cgc gat ctg gtg act ggc aga ate gaa ttg 
Ser He Arg Pro Ala Val Arg Asp Leu Val Thr Gly Arg He Glu Leu 
790 795 800 805 

aaa etc ggc gaa gee atg gat teg gtg att gat cgt aaa get cag ctt 
Lys Leu Gly Glu Ala Met Asp Ser Val He Asp Arg Lys Ala Gin Leu 
810 815 820 

egg ate ccg teg aaa cct ggg cgt ggc etc aac ctg gat aaa gaa cac 
Arg He Pro Ser Lys Pro Gly Arg Gly Leu Asn Leu Asp Lys Glu His 
825 830 835 

ate ctt att get cat gcg tct ggc caa gac ate gee cag gta tgc gtc 
He Leu He Ala His Ala Ser Gly Gin Asp lie Ala Gin Val Cys Val 
840 845 850 

atg gec gat ggg caa gga tgg cag cag gtc cca caa tta age gtg ctg 
Met Ala Asp Gly Gin Gly Trp Gin Gin Val Pro Gin Leu Ser Val Leu 
855 ' 860 865 



cct gcg cat ate ctg ctt; cac gag ctt gag ctt tc: gcg aca cct ggc 
Pro Ala His He Leu Leu His Glu Leu Glu Leu Ser Ala Thr Pro Gly 
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atc ccg att gca egg gga ggt get gaa eta tec acg ctg acg tgg gat 2803 
lie Pro lie Ala Arg Gly Gly Ala Glu Leu Ser Thr Leu Thr Trp Asp 
890 895 900 

cca gaa tec age cgc cac ctt eta get ttt ggt tct caa ggt tgt ggc 2851 
Pro Glu Ser Ser Arg His Leu Leu Ala Phe Gly Ser Gin Gly Cys Gly 
905 910 915 

aaa tec teg ctg ate cgc acg att gtc acg ggt ctg aca att gtg ggg 2899 
Lys Ser Ser Leu lie Arg Thr lie Val Thr Gly Leu Thr lie Val Gly 
920 925 930 

egg gag aaa gca cgc ttg gta ttt ttc gac ctt cga cgc ace cac eta 2947 
Arg Glu Lys Ala Arg Leu Val Phe Phe Asp Leu Arg Arg Thr His Leu 
935 940 945 

ggc ctg gtc ccc gaa gac atg ttg get get tat tgt get act tec aca 2995 
Gly Leu Val Pro Glu Asp Met Leu Ala Ala Tyr Cys Ala Thr Ser Thr 
950 955 960 965 

gca gtc cac aac acc ate aaa gac atg gtg get acg eta tec gee aga 3043 
Ala Val His Asn Thr lie Lys Asp Met Val Ala Thr Leu Ser Ala Arg 
970 975 980 

ctt cca gga cct gat ate acc gee caa gaa etc cgc gat cgt tec tgg 3091 
Leu Pro Gly Pro Asp lie Thr Ala Gin Glu Leu Arg Asp Arg Ser Trp 
985 990 995 

tgg cag ggg ccc gac att tat tta gtt ate gat gat tat gat ttg etc 3139 
Trp Gin Gly Pro Asp lie Tyr Leu Val lie Asp Asp Tyr Asp Leu Leu 
1000 1005 1010 

ccc gec ggc acc ctg cac ccg ctg cgc gag ate ate ccg cat gca aga 3187 
Pro Ala Gly Thr Leu His Pro Leu Arg Glu lie lie Pro His Ala Arg 
1015 1020 1025 

gac gta ggc ctg cac ate gtg etc acc cgc aaa gee ggt ggc gec teg 3235 
Asp Val Gly Leu His lie Val Leu Thr Arg Lys Ala Gly Gly Ala Ser 
1030 1035 1040 1045 

cgt gcg etc tac gat ccg gtc atg tec gag ate aag gac caa tea ccg 3283 
Arg Ala Leu Tyr Asp Pro Val Met Ser Glu lie Lys Asp Gin Ser Pro 
1050 1055 1060 

cac gtc gtg ctt ttc gac gec gac cgc gac gaa ggc get ate eta ggc 3331 
His Val Val Leu Phe Asp Ala Asp Arg Asp Glu Gly Ala He Leu Gly 
1065 1070 1075 

ate aaa ccc aca gca caa cca cca gga cgt gec acg atg tec ate cgt 3379 
He Lys Pro Thr Ala Gin Pro Pro Gly Arg Ala Thr Met Ser He Arg 
1080 1085 1090 

ggt gaa aac ate ggt gtt gca cag atg gca ccg cat agg tgatgactca 3428 
Gly Glu Asn He Gly Val Ala Gin Met Ala Pro His Arg 
1095 1100 1105 



tgagcaccca aac 



344 1 
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<210> 114 
<211> 1106 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 114 

Met Phe Ala Pro Pro Glu Gly Asp Asp Thr Asp Glu Val Arg Arg Thr 



Tyr Leu Arg His Leu Gly Ala Leu Arg Ala Lys Ala Thr Asp His Ala 



Ala Met Gin Arg Arg His Glu Trp His Arg His Pro Asp Pro Ala Thr 
35 40 45 

Leu Trp Ser Thr Leu Gly Thr Arg Arg Met Trp Glu Arg Thr Gin Asp 



Asp Gin Asp Cys Leu Glu He Arg Phe Gly Leu Gly Val Thr Arg Leu 
65 70 75 80 

Asp Pro Ala He Asn Val Ser Asp Ser Gly Ala Pro Glu Asp Leu Asp 
8 5 90 95 

Pro Val Cys Ala Val Ser Leu Arg His Thr He Arg Asp Val Gly Ser 
100 105 110 

Val Gin Ser Met Pro Val Ser Val Gin Leu Gin Ala Phe Arg Phe He 
115 120 125 

Gly Leu Asn Gly Ala Gly Ala His Asp Leu Ala Arg Ala Leu Val Val 
130 135 140 

Gin Leu Leu Tyr His His Gly Pro Glu Val Val Gly He Lys Ala He 
145 150 155 160 

Gly Glu Ser Gly Trp Glu Trp Leu Lys Trp Val Pro His Thr Arg Asp 
165 170 175 

Pro Glu Lys Ala Ala Phe Arg He Leu Leu Val Asp Ser Val Leu Thr 
180 185 190 

Asn Gly Thr Glu Ser Phe He Asp Asp Pro Gin Trp Thr Thr He He 
195 200 205 

Asn Val Gly Ala Gin Thr Ser Thr Ala Leu Gly Gin Leu Ala Glu Asp 
210 215 220 

Glu Gly Leu Leu Leu His Val Asp Lys Arg Leu His Val Ala Thr Ala 
225 230 235 240 

His Gly Ala Glu Glu Leu Gly Thr Pro Asp Ala Val Ser Ala Glu Leu 
245 250 255 

Ala Glu Val Phe Gly Arg Arg Leu Thr Ala Phe Arg Arg Thr Thr Thr 
260 265 270 

Ala His Ala Ala Ser Ser Gly Glu Leu Leu Ser Leu Leu Gly He Asp 
275 280 285 

Asp Val Glu His Leu Thr Pro Glu Thr Leu Trp Met Asn Lys Arg Thr 
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Gin Pro Lys Thr Arg Leu Ala Val Pro Leu Gly Leu Asn Ala Ser Gly 
305 310 315 320 

Arg Pro Met Val Leu Asp Leu Lys Glu Ser Ala His Gly Gly Met Gly 
325 330 335 

Pro His Gly Leu Cys lie Gly Ala Thr Gly Ser Gly Lys Ser Glu Leu 
' 340 345 350 

Leu Arg Thr Leu Val Leu Gly Leu Thr He Thr His Ser Pro Glu Glu 
355 360 365 

Leu Asn Leu Val Leu Val Asp Phe Lys Gly Gly Ala Thr Phe Leu Gly 
370 375 380 

Phe Glu Gin Leu Pro His Thr Ser Ala Val He Thr Asn Leu Glu Glu 
385 390 395 400 

Glu Pro Val Leu Val Glu Arg Met His Asp Ala He Ser Gly Glu Met 
405 410 415 

Asn Arg Arg Gin Glu Ala Leu Arg Gin Ala Gly Gly Cys Ala Asn Val 
420 425 430 

Asp Glu Tyr Asn Gin Arg Asp Gly Val Lys Pro Met Pro Ala Leu Leu 
435 440 445 

He Glu Ser Asp Glu Phe Ser Glu Leu Leu Gly Gin His Pro Asp Phe 
450 455 460 

Ala Asp Leu Phe Val Ala Val Gly Arg Leu Gly Arg Ser Leu His He 
465 470 475 480 

His Leu Leu Leu Ala Ser Gin Arg Leu Glu Glu Gly Arg Leu Arg Gly 
485 490 495 

Leu Asp Ser His Leu Ser Tyr Arg He Gly Leu Lys Thr Phe Ser Ala 
500 505 510 

Ser Glu Ser Arg Gin Val Leu Gly He Thr Asp Ala Tyr Gin Leu Pro 
515 520 525 

Ser Gin Pro Gly Ala Gly Phe Leu Lys Ser Asp Val Asp Thr Val Thr 
530 535 540 

Arg Phe Gin Ala Ser Tyr Val Ser Gly Pro He Met Arg Arg His His 
545 550 555 560 

Leu Ala Pro Thr Gin Ser Arg Val Arg Leu Phe Thr Ser Trp Glu Glu 
565 570 575 

Pro Lys Glu Glu Val He Val Glu Gin Ser Thr Glu Thr Leu He Asp 
580 585 590 

Ala Val Val Ala Arg Ala He Ser Ala Ala Lys Leu Arg Gly Leu Ser 
595 600 605 



Ala His Arg He Trp Leu Pro Pro Leu Pro Ala Glu Val Ser He Gly 
610 615 620 
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Ala Leu Ala Asp Asp Val Gly Glu Leu Ser Ala Val lie Gly Met He 
625 630 635 640 

Asp Arg Pro Tyr Gin Gin Arg Gin Asp Pro Leu Leu He Asp Phe Ser 
645 650 655 

Leu Thr Gly Gly Ser Gly His Trp Ala He Cys Gly Gly Pro Gin Thr 
660 665 670 

Gly Lys Ser Thr Ala Leu Arg Ser He Val He Ser Met Ala Ala Thr 
675 680 685 

His Ser Thr Glu Asn He Arg Phe Tyr Val Leu Asp Leu Ser Gly Thr 
690 695 700 

Ser Leu Glu Asn Leu Ser Arg Leu Pro His Val Ala Gly Val Ala Gly 
705 710 715 720 

Arg Lys Asp Pro Glu Lys Val Arg Arg Val Val Asp Glu Val Arg Gly 
725 730 735 

Leu He Asn His Pro Glu Gin Arg His Thr Phe Leu He Val Asp Gly 
740 745 750 

Trp His Thr He Thr Gin Glu Phe Asp Glu Leu Phe Asp Ala Phe Val 
755 760 765 

Asp He Ala Ala Asn Gly Leu Ala Ser Arg Val His Leu Val Leu Ser 
770 775 780 

Thr Gin Arg Trp Ser Ser He Arg Pro Ala Val Arg Asp Leu Val Thr 
785 790 795 800 

Gly Arg He Glu Leu Lys Leu Gly Glu Ala Met Asp Ser Val He Asp 
805 810 815 

Arg Lys Ala Gin Leu Arg He Pro Ser Lys Pro Gly Arg Gly Leu Asn 
820 825 830 

Leu Asp Lys Glu His He Leu He Ala His Ala Ser Gly Gin Asp He 
835 840 845 

Ala Gin Val Cys Val Met Ala Asp Gly Gin Gly Trp Gin Gin Val Pro 
850 855 860 

Gin Leu Ser Val Leu Pro Ala His He Leu Leu His Glu Leu Glu Leu 
865 870 875 880 

Ser Ala Thr Pro Gly He Pro He Ala Arg Gly Gly Ala Glu Leu Ser 
885 890 895 

Thr Leu Thr Trp Asp Pro Glu Ser Ser Arg His Leu Leu Ala Pne Gly 
900 905 910 

Ser Gin Gly Cys Gly Lys Ser Ser Leu He Arg Thr He Val Thr Gly 
915 920 925 

Leu Thr He Val Gly Arg Gla Lys Ala Arg Leu Val Phe Phe Asp Leu 
930 935 940 
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Arg Arg Thr His Leu Gly Leu Val Pro Glu Asp Met Leu Ala Ala Tyr 
945 950 955 960 

Cys Ala Thr Ser Thr Ala Val His Asn Thr He Lys Asp Met Val Ala 
965 970 975 

Thr Leu Ser Ala Arg Leu Pro Gly Pro Asp He Thr Ala Gin Glu Leu 
980 985 990 

Arg Asp Arg Ser Trp Trp Gin Gly Pro Asp He Tyr Leu Val He Asp 
995 1000 1005 

Asp Tyr Asp Leu Leu Pro Ala Gly Thr Leu His Pro Leu Arg Glu He 
1010 1015 1020 

He Pro His Ala Arg Asp Val Gly Leu His He Val Leu Thr Arg Lys 
1025 1030 1035 1040 

Ala Gly Gly Ala Ser Arg Ala Leu Tyr Asp Pro Val Met Ser Glu He 
1045 1050 1055 

Lys Asp Gin Ser Pro His Val Val Leu Phe Asp Ala Asp Arg Asp Glu 
1060 1065 1070 

Gly Ala He Leu Gly He Lys Pro Thr Ala Gin Pro Pro Gly Arg Ala 
1075 1080 1085 

Thr Met Ser He Arg Gly Glu Asn He Gly Val Ala Gin Met Ala Pro 
1090 1095 HOO 

His Arg 
1105 



<210> 115 
<211> 1446 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1423) 
<223> RXA01829 

<400> 115 

tgcaacggct ggctgctcaa gctttgccag tgtgcgtgaa cttagaagta acaaccggtg 60 

gcgatagaaa cgaacccgga grcaattgta gggaggtctc arg aac acg ctt gaa IV. 

Met Asn Thr Leu Glu 
1 5 

cga tta aag ctt cgt cgc acg gaa atg tgg ctg ctg ata ctt gcc aca 16 
Arg Leu Lys Leu Arg Arg Thr Glu Met Trp Leu Leu lie Leu Ala Thr 
10 15 20 

etc gtt gtg teg ate atg ttc ate age etc gag ctg gcc atg ggc aat 21 
Leu Val Val Ser He Met Phe He Ser Leu Glu Leu Ala Met Gly Asn 
25 30 35 

gag ttg ggt acc cat att ttg atg ctg a~g ggc gga tat ate ggr arc 25 
Glu Leu Gly Thr His He Leu Met Leu Met Gly Gly Tyr He Gly He 
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ttc ate gtc gcg cac eta gec atg gca tgg gtg gcg ccg ttt get gat 
Phe He Val Ala His Leu Ala Met Ala Trp Val Ala Pro Phe Ala Asp 



caa ate atg ctg cct gtg gtg gcg gtg etc aat ggc att ggt ttg gtg 
Gin He Met Leu Pro Val Val Ala Val Leu Asn Gly He Gly Leu Val 



atg att tat cgc ctt gat gag gee acg ggc tac age acg gtc aat age 
Met He Tyr Arg Leu Asp Glu Ala Thr Gly Tyr Ser Thr Val Asn Ser 
90 95 100 

caa ttg atg tgg acg gtt grt ggc gtc acg ctg atg gtg get gtg ttg 
Gin Leu Met Trp Thr Val Val Gly Val Thr Leu Met Val Ala Val Leu 
105 HO 115 

ttg ctg ttg cgt gat tac aag teg ctt teg cgt tat tec tac etc etc 
Leu Leu Leu Arg Asp Tyr Lys Ser Leu Ser Arg Tyr Ser Tyr Leu Leu 
120 125 130 

ggt gtg gtg ggc ate gtg ctg ctg gcg ctg cct etc gtg tgg ccg cag 
Gly Val Val Gly He Val Leu Leu Ala Leu Pro Leu Val Trp Pro Gin 
135 140 145 

cca ggc ggc gtg gaa gec cgc ate tgg att tgg ctt gga cct ttc tec 
Pro Gly Gly Val Glu Ala Arg He Trp He Trp Leu Gly Pro Phe Ser 
150 155 160 165 

ate cag cca ggt gag ttc tec aag att ttg ctg ctg ctg ttc ttt get 
He Gin Pro Gly Glu Phe Ser Lys He Leu Leu Leu Leu Phe Phe Ala 
170 175 180 

cag ctg eta gec acc aag cgt get ttg ttt act gtt gcg ggc tac cgt 
Gin Leu Leu Ala Thr Lys Arg Ala Leu Phe Thr Val Ala Gly Tyr Arg 
185 190 195 

ttc etc ggc atg gat ttc cct cgt ttg cgt gac etc gcg ccg att ctt 
Phe Leu Gly Met Asp Phe Pro Arg Leu Arg Asp Leu Ala Pro He Leu 
200 205 210 

gtg gtg tgg gcg ttg get att ttg ate atg get ggc gee aac gac ttc 
Val Val Trp Ala Leu Ala He Leu He Met Ala Gly Ala Asn Asp Phe 
215 220 225 

ggt cct gca ctg ctg ctt ttc act acc gtt ttg gee atg gtg tac ctg 
Gly Pro Ala Leu Leu Leu Phe Thr Thr Val Leu Ala Met Val Tyr Leu 
230 235 240 245 

get acc ggc cgt ggt tec tgg ctg ttg att ggt get gtg ttg gcg get 
Ala Thr Gly Arg Gly Ser Trp Leu Leu He Gly Ala Val Leu Val Ala 
250 255 260 

gtc ggc gcg ttc acg gtg tac caa gtt tea age aag att cag gaa cgc 
Val Gly Ala Phe Thr Val Tyr Gin Val Ser Ser Lys He Gin Glu Arg 
265 270 275 

gtg caa aac ttc gtg gat cct gtg gec cac tat gac acc acc ggt tac 
Val Gin Asn Phe Val Asp Pro Val Ala His Tyr Asp Thr Thr Gly Tyr 
280 285 290 
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1075 



1219 



cag ctg tec cag tec ttg ttt ggc atg agt tgg ggc gga ate acc ggc 1027 
Gin Leu Ser Gin Ser Leu Phe Gly Met Ser Trp Gly Gly He Thr Gly 
295 300 305 

acc ggc att ggt cag ggt tac ccc aac atg ate cct gtc gtg cac teg 
Thr Gly He Gly Gin Gly Tyr Pro Asn Met He Pro Val Val His Ser 
310 315 320 325 

gac ttc att etc gca gee att ggt gag gag ctt ggt ctg att ggc ctg 
Asp Phe He Leu Ala Ala He Gly Glu Glu Leu Gly Leu He Gly Leu 
330 335 340 

gcg gec ate ate gtg ctg ttt ggt gtg ttt gtc acc cgc ggt atg cgc 
Ala Ala He He Val Leu Phe Gly Val Phe Val Thr Arg Gly Met Arg 
345 350 355 

acc get acc ctg get cgt gac age tac gga aag etc gtg gca tct ggt 
Thr Ala Thr Leu Ala Arg Asp Ser Tyr Gly Lys Leu Val Ala Ser Gly 
360 365 370 

ctg teg atg acc ate atg ate cag att ttc gtc gtc gtg gca ggt att 
Leu Ser Met Thr He Met He Gin He Phe Val Val Val Ala Gly He 
375 380 385 

tct tea ctg atg ccc atg aca ggt ttg acc act ccg ttt atg tec cag 
Ser Ser Leu Met Pro Met Thr Gly Leu Thr Thr Pro Phe Met Ser Gin 
390 395 400 405 

ggt ggt tea tec ctg atg get aac tac att ctg atg gec ate ate ttg 
Gly Gly Ser Ser Leu Met Ala Asn Tyr He Leu Met Ala He He Leu 
410 415 420 

cgt att tct gac agt gee cgc cga cct gtc atg tec aag caa gca teg 1411 
Arg He Ser Asp Ser Ala Arg Arg Pro Val Met Ser Lys Gin Ala Ser 
425 430 435 

gag gtg get gcg tgaaccgctc gattcgaatc aca 1446 
Glu Val Ala Ala 
440 



1363 



<210> 116 
<211> 441 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Met Asn Thr Leu Glu Arg Leu Lys Leu Arg Arg Thr Glu Met Trp Leu 

15 10 15 

Leu He Leu Ala Thr Leu Val Val Ser He Met Phe He Ser Leu Glu 
20 25 30 

Leu Ala Met Gly Asn Glu Leu Gly Thr His He Leu Met Leu Met Gly 
35 40 45 

Gly Tyr He Gly He Phe He Val Ala His Leu Ala Met Ala Trp Val 
50 55 60 

Ala Pro Phe Ala Asp Gin He Met Leu Pro Val Val Ala Val Leu Asn 
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65 70 75 80 

Gly He Gly Leu Val Met He Tyr Arg Leu Asp Glu Ala Thr Gly Tyr 
85 90 95 

Ser Thr Val Asn Ser Gin Leu Met Trp Thr Val Val Gly Val Thr Leu 
100 105 HO 

Met Val Ala Val Leu Leu Leu Leu Arg Asp Tyr Lys Ser Leu Ser Arg 
115 120 125 

Tyr Ser Tyr Leu Leu Gly Val Val Gly He Val Leu Leu Ala Leu Pro 
130 135 140 

Leu Val Trp Pro Gin Pro Gly Gly Val Glu Ala Arg He Trp He Trp 
145 150 155 160 

Leu Gly Pro Phe Ser He Gin Pro Gly Glu Phe Ser Lys He Leu Leu 
165 170 175 

Leu Leu Phe Phe Ala Gin Leu Leu Ala Thr Lys Arg Ala Leu Phe Thr 
180 185 190 

Val Ala Gly Tyr Arg Phe Leu Gly Met Asp Phe Pro Arg Leu Arg Asp 
195 200 205 

Leu Ala Pro He Leu Val Val Trp Ala Leu Ala He Leu He Met Ala 
210 215 220 

Gly Ala Asn Asp Phe Gly Pro Ala Leu Leu Leu Phe Thr Thr Val Leu 
225 230 235 240 

Ala Met Val Tyr Leu Ala Thr Gly Arg Gly Ser Trp Leu Leu He Gly 
245 250 255 

Ala Val Leu Val Ala Val Gly Ala Phe Thr Val Tyr Gin Val Ser Ser 
260 265 270 

Lys He Gin Glu Arg Val Gin Asn Phe Val Asp Pro Val Ala His Tyr 
275 280 285 

Asp Thr Thr Gly Tyr Gin Leu Ser Gin Ser Leu Phe Gly Met Ser Trp 
290 295 300 

Gly Gly He Thr Gly Thr Gly He Gly Gin Gly Tyr Pro Asn Met He 
305 310 315 320 

Pro Val Val His Ser Asp Phe He Leu Ala Ala lie Gly Glu Glu Leu 
325 330 335 

Gly Leu He Gly Leu Ala Ala He He Val Leu Phe Gly Val Phe Val 
340 345 350 

Thr Arg Gly Met Arg Thr Ala Thr Leu Ala Arg Asp Ser Tyr Gly Lys 
355 360 365 

Leu Val Ala Ser Gly Leu Ser Met Thr He Met He Gin He Phe Val 
370 375 380 

Val Val Ala Gly He Ser Ser Leu Met Pro Met Thr Gly Leu Thr Thr 
385 390 395 400 
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Pro Phe Met Ser Gin Gly Gly Ser Ser Leu Met Ala Asn Tyr lie Leu 
405 410 415 

Met Ala lie lie Leu Arg lie Ser Asp Ser Ala Arg Arg Pro Val Met 
420 425 430 

Ser Lys Gin Ala Ser Glu Val Ala Ala 
435 440 



<210> 117 
<211> 1044 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1021) 
<223> RXA01427 

<400> 117 

cacttcggtg gaatgggtac agcgttaagc actaatgtgg aatcgatgac gtgtgcatga 60 

agaattcgca tgcacaggaa gatagggatg gttgacgtcg atg gaa gac act act 115 

Met Glu Asp Thr Thr 



tgg gaa gac aca cca att get gcg gcg gcg cgt cgt gca get cag gtg 
Trp Glu Asp Thr Pro He Ala Ala Ala Ala Arg Arg Ala Ala Gin Val 



atg aca ccc aac tec ctg acg ttg ccg aaa cct aaa gaa cca cgc eta 
Met Thr Pro Asn Ser Leu Thr Leu Pro Lys Pro Lys Glu Pro Arg Leu 



att acc ate gec aac caa aaa ggc ggc gtt ggt aaa acc acc tec acg 
He Thr He Ala Asn Gin Lys Gly Gly Val Gly Lys Thr Thr Ser Thr 



gtg aat ttg get gcg tct tta gca att cat ggg ctt aaa gtt etc gtc 
Val Asn Leu Ala Ala Ser Leu Ala He His Gly Leu Lys Val Leu Val 



gtg gat ttg gat ccg cag gga aat gcg teg aca gcg ttg ggt gtc gag 
Val Asp Leu Asp Pro Gin Gly Asn Ala Ser Thr Ala Leu Gly Val Glu 



cac cgc tct gga acc ttg tea tct tat gaa eta ctg ate ggt gaa tgc 

His Arg Ser Gly Thr Leu Ser Ser Tyr Glu Leu Leu He Gly Glu Cys 
90 95 100 

act get gat gaa gca atg cag cca tec aca get aac gaa aac etc ttc 

Thr Ala Asp Glu Ala Met Gin Pro Ser Thr Ala Asn Glu Asn Leu Phe 

105 HO 115 

tgc att cca gca acc ctg gat ctt get ggc gca gaa att gaa ttg gtc 

Cys He Pro Ala Thr Leu Asp Leu Ala Gly Ala Glu He Glu Leu Val 
120 125 130 

age ttg gtc cgc cgc gaa tac cgt ttg gcg gat gcg ttg ggc cgt gag 
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Ser Leu Val Arg Arg Glu Tyr Arg Leu Ala Asp Ala Leu Gly Arg Glu 
135 140 145 

ttc att gac aag cac gat ttt gat tac atg ate att gac tgc cca ccg 
Phe lie Asp Lys His Asp Phe Asp Tyr Met lie He Asp Cys Pro Pro 
150 155 160 165 

tct ttg ggt ctg etc ace att aac gec atg ace gcg gtg aat gaa gtg 
Ser Leu Gly Leu Leu Thr He Asn Ala Met Thr Ala Val Asn Glu Val 
170 175 180 

etc att ccg ate cag tgt gag tac tac get ctg gag ggc gtg ggc cag 
Leu He Pro He Gin Cys Glu Tyr Tyr Ala Leu Glu Gly Val Gly Gin 
185 190 195 

eta ctg aac aac ate act atg ttg cgt cag cac ctg aac cgc cag ctg 
Leu Leu Asn Asn He Thr Met Leu Arg Gin His Leu Asn Arg Gin Leu 
200 205 210 

cat att tec gcg ate ttg ctg acc atg tat gac gee cgc acc aac etc 
His He Ser Ala He Leu Leu Thr Met Tyr Asp Ala Arg Thr Asn Leu 
215 220 225 

gca gaa cag gtg gec aca gag gtt aat gat cac ttc ggt gac gtg gtg 
Ala Glu Gin Val Ala Thr Glu Val Asn Asp His Phe Gly Asp Val Val 
230 235 240 245 

ttg ggt aac aag att cca cgt tea gtg aag gtg tct gaa get cct ggc 
Leu Gly Asn Lys He Pro Arg Ser Val Lys Val Ser Glu Ala Pro Gly 
250 255 260 

tat ggg cag act gtc att gaa tat gat cca ggt tec agg ggc gee atg 
Tyr Gly Gin Thr Val He Glu Tyr Asp Pro Gly Ser Arg Gly Ala Met 
265 270 275 

gcg tat ttg gat get get aaa gaa ttg gec act cgt ggc gat tac ttg 
Ala Tyr Leu Asp Ala Ala Lys Glu Leu Ala Thr Arg Gly Asp Tyr Leu 
280 285 290 

cct age gat gaa tec ggt ccg ate ggc eta aaa cct gcg aaa 
Pro Ser Asp Glu Ser Gly Pro He Gly Leu Lys Pro Ala Lys 
295 300 305 

tagcagtaaa cttctttgaa tac 



<210> 118 
<211> 307 
<212> PRT 

<213> Corynebacterium glutaraicum 



<400> 118 

Met Glu Asp Thr Thr Trp Glu Asp 
1 5 

Arg Ala Ala Gin Val Met Thr Pro 
20 

Lys Glu Pro Arg Leu He Thr He 

35 40 



Thr Pro He Ala Ala Ala Ala Arg 
10 15 

Asn Ser Leu Thr Leu Pro Lys Pro 
25 30 

Ala Asn Gin Lys Gly Gly Val Gly 
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Lys Thr Thr Ser Thr Val Asn Leu Ala Ala Ser Leu Ala He His Gly 
50 55 60 

Leu Lys Val Leu Val Val Asp Leu Asp Pro Gin Gly Asn Ala Ser Thr 
65 70 75 80 

Ala Leu Gly Val Glu His Arg Ser Gly Thr Leu Ser Ser Tyr Glu Leu 
85 90 95 

Leu He Gly Glu Cys Thr Ala Asp Glu Ala Met Gin Pro Ser Thr Ala 

100 105 HO 

Asn Glu Asn Leu Phe Cys He Pro Ala Thr Leu Asp Leu Ala Gly Ala 
115 120 125 

Glu He Glu Leu Val Ser Leu Val Arg Arg Glu Tyr Arg Leu Ala Asp 
130 135 140 

Ala Leu Gly Arg Glu Phe He Asp Lys His Asp Phe Asp Tyr Met He 
145 150 155 160 

He Asp Cys Pro Pro Ser Leu Gly Leu Leu Thr He Asn Ala Met Thr 
165 170 175 

Ala Val Asn Glu Val Leu He Pro He Gin Cys Glu Tyr Tyr Ala Leu 
180 185 190 

Glu Gly Val Gly Gin Leu Leu Asn Asn He Thr Met Leu Arg Gin His 
195 200 205 

Leu Asn Arg Gin Leu His He Ser Ala He Leu Leu Thr Met Tyr Asp 
210 215 220 

Ala Arg Thr Asn Leu Ala Glu Gin Val Ala Thr Glu Val Asn Asp His 
225 230 235 240 

Phe Gly Asp Val Val Leu Gly Asn Lys He Pro Arg Ser Val Lys Val 
245 250 255 

Ser Glu Ala Pro Gly Tyr Gly Gin Thr Val He Glu Tyr Asp Pro Gly 
260 265 270 

Ser Arg Gly Ala Met Ala Tyr Leu Asp Ala Ala Lys Glu Leu Ala Thr 
275 280 285 

Arg Gly Asp Tyr Leu Pro Ser Asp Glu Ser Gly Pro He Gly Leu Lys 
290 295 300 

Pro Ala Lys 
305 



<210> 119 

<211> 754 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXN02973 
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<400> 119 

gtcgagagct gtaaagtcaa ggctatatac ttctcaagtc gcgccgaaat ttgttaaatg 60 

actataaaag gcagtcctag tcaaggaaga aggtttgact gtg agt gat gca ggg 115 

Val Ser Asp Ala Gly 



aag aag gac tct tec aag gtg gag ate gga ctg acc ggt cga ccc ctg 
Lys Lys Asp Ser Ser Lys Val Glu He Gly Leu Thr Gly Arg Pro Leu 
10 15 20 

cgc gag ttg cct gag cca tct cct ttg gaa aaa cat ggc cca gca acg 
Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys His Gly Pro Ala Thr 
25 30 35 

ate att gec atg gcg aat caa aaa ggt ggc gtt ggt aaa acc acg tec 
He He Ala Met Ala Asn Gin Lys Gly Gly Val Gly Lys Thr Thr Ser 
40 45 50 

acc ate aac etc gga gca tgc ctt gca gag gcg gga cgt aaa gtc ctg 
Thr He Asn Leu Gly Ala Cys Leu Ala Glu Ala Gly Arg Lys Val Leu 
55 60 65 

etc gtt gac ttg gat ccg caa ggt gcg ttg act get ggt ttg gga ate 
Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr Ala Gly Leu Gly He 
70 75 80 85 

cac tac gac gac gtg gat ate acc gtg tat gac etc atg gtg gac aac 
His Tyr Asp Asp Val Asp He Thr Val Tyr Asp Leu Met Val Asp Asn 
90 95 100 

aat tec acc att gat cag gcg ate cac cac act ggt ctt cct gat ctg 
Asn Ser Thr He Asp Gin Ala He His His Thr Gly Leu Pro Asp Leu 
105 HO H5 

gat gtc gtt cct gca aat att gac ttg tec get gca gaa att cag ctg 
Asp Val Val Pro Ala Asn He Asp Leu Ser Ala Ala Glu He Gin Leu 
120 125 130 

gtc aat gaa gtt ggt cgt gaa caa aca ctt gee agg gcg ctg cgt cct 
Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala Arg Ala Leu Arg Pro 
135 140 145 

gtc atg aag gac tac gac ttc ate ate ctt gar tgt cag cca tea ctt 
Val Met Lys Asp Tyr Asp Phe He He Leu Asp Cys Gin Pro Ser Leu 
150 155 160 165 

ggt ctt ttg acg gtg aac get ttg gcg tgc gcg cac ggg gtt ate ate 
Gly Leu Leu Thr Val Asn Ala Leu Ala Cys Ala His Gly Val He He 
170 175 180 

ccg atg gag tgc gag aac tta tea ctg cgc ggc etc gca ttg etc aca 
Pro Met Glu Cys Glu Asn Leu Ser Leu Arg Gly Leu Ala Leu Leu Thr 
185 190 195 

gac acc gtg gaa aaa gtt gec gat egg ttg aac ttc gat ctg gaa ate 
Asp Thr Val Glu Lys Val Ala Asp Arg Leu Asn Phe Asp Leu Glu He 
200 205 210 



etc ggc ate ttg gtc 
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Leu Gly lie Leu Val 
215 



<210> 120 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 120 

Val Ser Asp Ala Gly Lys Lys Asp Ser Ser Lys Val Glu He Gly Leu 
15 10 15 

Thr Gly Arg Pro Leu Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys 
20 25 30 

His Gly Pro Ala Thr He He Ala Met Ala Asn Gin Lys Gly Gly Val 
35 40 45 

Gly Lys Thr Thr Ser Thr He Asn Leu Gly Ala Cys Leu Ala Glu Ala 
50 55 60 

Gly Arg Lys Val Leu Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr 
65 70 75 80 

Ala Gly Leu Gly He His Tyr Asp Asp Val Asp He Thr Val Tyr Asp 
85 90 95 

Leu Met Val Asp Asn Asn Ser Thr He Asp Gin Ala He His His Thr 
100 105 HO 

Gly Leu Pro Asp Leu Asp Val Val Pro Ala Asn He Asp Leu Ser Ala 
115 120 125 

Ala Glu He Gin Leu Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala 
130 135 140 

Arg Ala Leu Arg Pro Val Met Lys Asp Tyr Asp Phe He He Leu Asp 
145 150 155 160 

Cys Gin Pro Ser Leu Gly Leu Leu Thr Val Asn Ala Leu Ala Cys Ala 
165 170 175 

His Gly Val He He Pro Met Glu Cys Glu Asn Leu Ser Leu Arg Gly 
180 185 190 

Leu Ala Leu Leu Thr Asp Thr Val Glu Lys Val Ala Asp Arg Leu Asn 
195 200 205 

Phe Asp Leu Glu He Leu Gly He Leu Val 
210 215 



<210> 121 
<211> 721 
<212> DNA 

<213> Corynebacterium glutamicu 



<220> 

<221> CDS 

<222> (101) . . (721) 
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<223> FRXA01603 



<400> 121 

gtcgagagct gtaaagtcaa ggctatatac ttctcaagtc gcgccgaaat ttgttaaatg 60 

actataaaag gcagtcctag tcaaggaaga aggtttgact gtg agt gat gca ggg 115 

Val Ser Asp Ala Gly 



aag aag gac tct tec aag gtg gag ate gga ctg acc ggt cga ccc ctg 
Lys Lys Asp Ser Ser Lys Val Glu lie Gly Leu Thr Gly Arg Pro Leu 



cgc gag ttg cct gag cca tct cct ttg gaa aaa cat ggc cca gca acg 

Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys His Gly Pro Ala Thr 

25 30 35 

ate att gec atg gcg aat caa aaa ggt ggc gtt ggt aaa acc acg tec 

lie He Ala Met Ala Asn Gin Lys Gly Gly Val Gly Lys Thr Thr Ser 

40 45 50 

acc ate aac etc gga gca tgc ctt gca gag gcg gga cgt aaa gtc ctg 

Thr He Asn Leu Gly Ala Cys Leu Ala Glu Ala Gly Arg Lys Val Leu 



etc gtt gac ttg gat ccg caa ggt gcg ttg act get ggt ttg gga ate 
Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr Ala Gly Leu Gly He 



cac tac gac gac gtg gat ate acc gtg tat gac etc atg gtg gac aac 
His Tyr Asp Asp Val Asp He Thr Val Tyr Asp Leu Met Val Asp Asn 
90 95 100 

aat tec acc att gat cag gcg ate cac cac act ggt ctt cct gat ctg 
Asn Ser Thr He Asp Gin Ala He His His Thr Gly Leu Pro Asp Leu 
105 HO 115 

gat gtc gtt cct gca aat att gac ttg tec get gca gaa att cag ctg 
Asp Val Val Pro Ala Asn He Asp Leu Ser Ala Ala Glu He Gin Leu 
120 125 130 

gtc aat gaa gtt ggt cgt gaa caa aca ctt gec agg gcg ctg cgt cct 
Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala Arg Ala Leu Arg Pro 
135 140 145 

gtc atg aag gac tac gac ttc ate ate ctt gat tgt cag cca tea ctt 
Val Met Lys Asp Tyr Asp Phe He He Leu Asp Cys Gin Pro Ser Leu 
150 155 160 165 

ggt ctt ttg acg gtg aac get ttg gcg tgc gcg cac ggg gtt ate ate 
Gly Leu Leu Thr Val Asn Ala Leu Ala Cys Ala His Gly Val He He 
170 175 180 

ccg atg gag tgc gag tac ttc tea ctg cgt ggc etc gca ttg etc aca 
Pro Met Glu Cys Glu Tyr Phe Ser Leu Arg Gly Leu Ala Leu Leu Thr 
185 190 195 

gac acc gtg gaa aaa gtt gec gat egg ttg 
Asp Thr Val Glu Lys Val Ala Asp Arg Leu 
200 205 
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<210> 122 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Val Ser Asp Ala Gly Lys Lys Asp Ser Ser Lys Val Glu lie Gly Leu 



Thr Gly Arg Pro Leu Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys 



His Gly Pro Ala Thr lie lie Ala Met Ala Asn Gin Lys Gly Gly Val 
35 40 45 

Gly Lys Thr Thr Ser Thr He Asn Leu Gly Ala Cys Leu Ala Glu Ala 



Gly Arg Lys Val Leu Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr 
65 70 75 80 

Ala Gly Leu Gly He His Tyr Asp Asp Val Asp He Thr Val Tyr Asp 



Leu Met Val Asp Asn Asn Ser Thr He Asp Gin Ala He His His Thr 
100 105 110 

Gly Leu Pro Asp Leu Asp Val Val Pro Ala Asn He Asp Leu Ser Ala 
115 120 125 

Ala Glu He Gin Leu Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala 
130 135 140 

Arg Ala Leu Arg Pro Val Met Lys Asp Tyr Asp Phe lie He Leu Asp 
145 150 155 160 

Cys Gin Pro Ser Leu Gly Leu Leu Thr Val Asn Ala Leu Ala Cys Ala 
165 170 175 

His Gly Val He He Pro Met Glu Cys Glu Tyr Phe Ser Leu Arg Gly 
180 185 190 

Leu Ala Leu Leu Thr Asp Thr Val Glu Lys Val Ala Asp Arg Leu 
195 200 205 



<210> 123 
<211> 963 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (940) 

<223> RXN00818 

<400> 123 

ttcccaatgc gcaaccccag cacgtcactt caatctcatt ggtaactcta gtttctttct 60 



cagtcttgga aagttgccaa aaagcgctaa actatgcggt gtg aag cac cca gat 115 
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Val Lys His Pro Asp 



ccc gcc caa aaa gta gag ggc acc act gcg acc acc ccc aca aag gtg 
Pro Ala Gin Lys Val Glu Gly Thr Thr Ala Thr Thr Pro Thr Lys Val 
10 15 20 

get get ttt ttc gat ctg gac aag acc ate ate gcc atg agt tec acc 
Ala Ala Phe Phe Asp Leu Asp Lys Thr He He Ala Met Ser Ser Thr 



tac gcc tac ggc cgt gag ttc atg aac age ggg etc ate tec cct gtc 
Tyr Ala Tyr Gly Arg Glu Phe Met Asn Ser Gly Leu He Ser Pro Val 



gaa gcc ctg caa tta age etc gcg caa gca acg tac atg ttc gcc ggc 
Glu Ala Leu Gin Leu Ser Leu Ala Gin Ala Thr Tyr Met Phe Ala Gly 



cac acc agt gaa caa atg gac aac acc cgc gac caa etc acc gcc atg 
His Thr Ser Glu Gin Met Asp Asn Thr Arg Asp Gin Leu Thr Ala Met 



ate cgc ggc tgg gaa gtc caa cag gtg cgc teg ate gcg gag gaa acc 
He Arg Gly Trp Glu Val Gin Gin Val Arg Ser He Ala Glu Glu Thr 
90 95 100 

atg cat teg gtg gtc act ccc acc ate tac gca gag gcc cgc gaa ctg 
Met His Ser Val Val Thr Pro Thr He Tyr Ala Glu Ala Arg Glu Leu 
105 HO H5 

ate gag cac cac cag gag etc ggc cac gat gtc ate ate att tec gcc 
He Glu His His Gin Glu Leu Gly His Asp Val He He He Ser Ala 
120 125 130 

tct gtg aaa gaa ctg gtg gaa ccc ate gcc cgc gaa ctg ggt gta cat 
Ser Val Lys Glu Leu Val Glu Pro He Ala Arg Glu Leu Gly Val His 
135 140 145 

aaa act gtc acc acc gtg ctt gaa gcc cac gac ggt atg tac acc ggt 
Lys Thr Val Thr Thr Val Leu Glu Ala His Asp Gly Met Tyr Thr Gly 
150 155 160 165 

gaa gtg ctg ttt tac tgc aaa ggc gac get aaa gcg cag tec ate ctg 
Glu Val Leu Phe Tyr Cys Lys Gly Asp Ala Lys Ala Gin Ser He Leu 
170 175 180 

gat etc gcc gag gcg aac aat tac gac ctt tec tra age ttc gcc tac 
Asp Leu Ala Glu Ala Asn Asn Tyr Asp Leu Ser Leu Ser Phe Ala Tyr 
185 190 195 

tec gat tec ttc acg gac ctg ccc atg ttg gaa get gtc ggc aac ccg 
Ser Asp Ser Phe Thr Asp Leu Pro Met Leu Glu Ala Val Gly Asn Pro 
200 205 210 

gcc gcc gtc aac ccc gac cgc gcg ctg aag aaa ate gcc ctt gaa cag 
Ala Ala Val Asn Pro Asp Arg Ala Leu Lys Lys He Ala Leu Glu Gin 
215 220 225 

ggg tgg aaa ate tta age ttc aaa aac cct gaa ccg ctg ttc caa atg 
Gly Trp Lys He Leu Ser Phe Lys Asn Pro Glu Pro Leu Phe Gin Met 
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ccc age acc cgc gac gtc ggc ate gga acc gga gtt gtt gec ggc ate 883 
Pro Ser Thr Arg Asp Val Gly He Gly Thr Gly Val Val Ala Gly He 
250 255 260 

gca get gtt aca gca ggt agt ate tgg tgg atg aaa cgc gca egg cgc 931 
Ala Ala Val Thr Ala Gly Ser He Trp Trp Met Lys Arg Ala Arg Arg 
265 270 275 

gga teg gec tgagcctcac ctgacagcag tta 963 
Gly Ser Ala 
280 



<210> 124 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Val Lys His Pro Asp Pro Ala Gin Lys Val Glu Gly Thr Thr Ala Thr 
15 10 15 

Thr Pro Thr Lys Val Ala Ala Phe Phe Asp Leu Asp Lys Thr He He 
20 25 30 

Ala Met Ser Ser Thr Tyr Ala Tyr Gly Arg Glu Phe Met Asn Ser Gly 
35 40 45 

Leu He Ser Pro Val Glu Ala Leu Gin Leu Ser Leu Ala Gin Ala Thr 
50 55 60 

Tyr Met Phe Ala Gly His Thr Ser Glu Gin Met Asp Asn Thr Arg Asp 
65 70 75 80 

Gin Leu Thr Ala Met He Arg Gly Trp Glu Val Gin Gin Val Arg Ser 
85 90 95 

He Ala Glu Glu Thr Met His Ser Val Val Thr Pro Thr He Tyr Ala 
100 105 HO 

Glu Ala Arg Glu Leu He Glu His His Gin Glu Leu Gly His Asp Val 
115 120 125 

He lie lie Ser Ala Ser Val Lys Glu Leu Val Glu Pro He Ala Arg 
130 135 140 

Glu Leu Gly Val His Lys Thr Val Thr Thr Val Leu Glu Ala His Asp 
145 150 155 160 

Gly Met Tyr Thr Gly Glu Val Leu Phe Tyr Cys Lys Gly Asp Ala Lys 
165 170 175 

Ala Gin Ser He Leu Asp Leu Ala Glu Ala Asn Asn Tyr Asp Leu Ser 
180 185 190 

Leu Ser Phe Ala Tyr Ser Asp Ser Phe Thr Asp Leu Pro Met Leu Glu 
195 200 205 

Ala Val Gly Asn Pro Ala Ala Val Asn Pro Asp Arg Ala Leu Lys Lys 
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Ile Ala Leu Glu Gin Gly Trp Lys He Leu Ser Phe Lys Asn Pro Glu 
225 230 235 240 

Pro Leu Phe Gin Met Pro Ser Thr Arg Asp Val Gly He Gly Thr Gly 
245 250 255 

Val Val Ala Gly He Ala Ala Val Thr Ala Gly Ser He Trp Trp Met 
260 265 270 

Lys Arg Ala Arg Arg Gly Ser Ala 
275 280 



<210> 125 
<211> 2898 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2875) 
<223> RXN03028 

<400> 125 

ctaattccaa gccgagctga aaaagtctgg aagttttgcc caataagggc gttaaagtgg 60 

gtgaaagcga atttagaaat aaagaattaa ggggagagac atg ttc gag agg ttt 115 

Met Phe Glu Arg Phe 



acc gat cgt gca cgc cgc gtg att gtg etc gcg cag gaa gag gcg cgc 

Thr Asp Arg Ala Arg Arg Val He Val Leu Ala Gin Glu Glu Ala Arg 
10 15 20 

atg etc aac cac aat tac ate ggc acg gag cac att etc etc ggc etc 

Met Leu Asn His Asn Tyr He Gly Thr Glu His He Leu Leu GLy Leu 



att cac gag ggc gag ggc gtt gca gec aag get ttg gaa tec acg gga 

He His Glu Gly Glu Gly Val Ala Ala Lys Ala Leu Glu Ser Met Gly 
40 45 50 

att tec ctg gac gee gtc cgc cag gaa gtc gaa gag att ate ggc cag 

He Ser Leu Asp Ala Val Arg Gin Glu Val Glu Glu He He Gly Gin 
55 60 65 

ggc tec cag ccc acc acc ggc cac att cct ttt act cca cgt gee aag 

Gly Ser Gin Pro Thr Thr Gly His He Pro Phe Thr Pro Arg Ala Lys 



aag gtc ctg gag etc age etc cgc gaa ggc eta caa atg gga cac aag 

Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu Gin Met Gly His Lys 
90 95 100 

tac ate ggt act gag ttc ctg ctt etc ggt ttg ate cgt gag cgc gag 

Tyr He Gly Thr Glu Phe Leu Leu Leu Gly Leu He Arg Glu Gly Glu 

105 HO 115 

ggc gtt get gee cag gtc ctg gtc aag ctt ggt get gat ctg cca cgc 
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Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly Ala Asp Leu Pro Arg 
120 125 130 

gtg cgt cag caa gtt att cag ctt etc tec ggc tac gaa ggt ggc cag 

Val Arg Gin Gin Val lie Gin Leu Leu Ser Gly Tyr Glu Gly Gly Gin 
135 140 145 

ggc gga tec cca gag ggc ggc cag ggc gec cct act ggc ggt gac get 

Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro Thr Gly Gly Asp Ala 

150 155 160 165 

gtt ggt gca gga get get cct ggc ggt cgt cca tct teg ggc age cca 

Val Gly Ala Gly Ala Ala Pro Gly Gly Arg Pro Ser Ser Gly Ser Pro 
170 175 180 

ggc gag cgt tct ace tct ttg gtc ctt gac cag ttc ggc cgc aac etc 

Gly Glu Arg Ser Thr Ser Leu Val Leu Asp Gin Phe Gly Arg Asn Leu 
185 190 195 

acc cag get gca aag gac ggc aag ctg gat cca gtt gtt ggt cgc gat 

Thr Gin Ala Ala Lys Asp Gly Lys Leu Asp Pro Val Val Gly Arg Asp 
200 205 210 

aag gaa ate gag cgc ate atg cag gtg etc tec cgt cgc acc aag aac 

Lys Glu lie Glu Arg lie Met Gin Val Leu Ser Arg Arg Thr Lys Asn 
215 220 225 

aac cca gtt ctt att ggt gag cca ggt gtt ggt aag acc gca gtt gtt 

Asn Pro Val Leu He Gly Glu Pro Gly Val Gly Lys Thr Ala Val Val 

230 235 240 245 

gaa ggt ctt gca eta gac att gtt aac ggc aag gtt cca gag acc etc 

Glu Gly Leu Ala Leu Asp He Val Asn Gly Lys Val Pro Glu Thr Leu 
250 255 260 

aag gac aag cag gtt tac tec ctt gac tta ggt tec ctg gtt gca ggt 

Lys Asp Lys Gin Val Tyr Ser Leu Asp Leu Gly Ser Leu Val Ala Gly 
265 270 275 

tec cgt tac cgc ggt gac ttc gaa gag cga ctg aag aag gtc etc aag 
Ser Arg Tyr Arg Gly Asp Phe Glu Glu Arg Leu Lys Lys Val Leu Lys 
280 285 290 

gag att aac cag cgc ggc gac ate ate ctg ttt ate gat gag ate cac 

Glu He Asn Gin Arg Gly Asp lie He Leu Phe He Asp Glu He His 
295 300 305 



acc etc gtg ggt gca ggt gca gca gaa ggc gca 
Thr Leu Val Gly Ala Gly Ala Ala Glu Gly Ala 
310 315 320 



itc gac get gee tec 
!le Asp Ala Ala Ser 
325 



ctg ctt aag cca aag ctt gee cgc ggt gaa ctg cag acc att ggt gca 

Leu Leu Lys Pro Lys Leu Ala Arg Gly Glu Leu Gin Thr He Gly Ala 

330 335 340 

acc acc ctg gat gag tac cgt aag cac att gaa aag gac gca get ctt 

Thr Thr Lea Asp Glu Tyr Arg Lys His He Glu Lys Asp Ala Ala Leu 

345 " 350 355 



cgt cgt ttc cag cc 
Arg Arg Phe Gin ?r 



gtg cag gtt 
Val Gin Val 



gag ccz teg gtt gat etc 
Glu Pro Ser Val A.sp Leu 
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acc gtt gag ate ttg aag ggt ctg cgc gac cgc tac gaa get cac cac 1267 
Thr Val Glu lie Leu Lys Gly Leu Arg Asp Arg Tyr Glu Ala His His 
375 380 385 

cgc gta tec ate acc gat ggt get ctt act gca gca get cag ctt get 1315 
Arg Val Ser He Thr Asp Gly Ala Leu Thr Ala Ala Ala Gin Leu Ala 
390 395 400 405 

gat cgc tac ate aac gac cgc ttc ttg cca gat aag gec gtt gac etc 1363 
Asp Arg Tyr He Asn Asp Arg Phe Leu Pro Asp Lys Ala Val Asp Leu 
410 415 420 

ate gat gag get ggc gee cgc atg cgc ate aag cgc atg acc gca cct 1411 
He Asp Glu Ala Gly Ala Arg Met Arg He Lys Arg Met Thr Ala Pro 
425 430 435 

tec tec etc cgc gag gtt gat gag cgt ate get gat gtt cgc cgt gag 1459 
Ser Ser Leu Arg Glu Val Asp Glu Arg He Ala Asp Val Arg Arg Glu 
440 445 450 

aag gaa gca gcg ate gat get cag gac ttt gag aag gca gca ggt ctt 1507 
Lys Glu Ala Ala lie Asp Ala Gin Asp Phe Glu Lys Ala Ala Gly Leu 
455 460 465 

cgc gat aag gag cgc aag etc ggc gaa gag cgt tea gag aag gaa aag 1555 
Arg Asp Lys Glu Arg Lys Leu Gly Glu Glu Arg Ser Glu Lys Glu Lys 
470 475 480 485 

cag tgg cgc tec ggc gac etc gag gac ate get gag gtt ggc gaa gag 1603 
Gin Trp Arg Ser Gly Asp Leu Glu Asp He Ala Glu Val Gly Glu Glu 
490 495 500 

cag ate gca gaa gta ctg gee aac tgg act ggt att cct gtc ttc aag 1651 
Gin He Ala Glu Val Leu Ala Asn Trp Thr Gly He Pro Val Phe Lys 

505 510 515 

etc acc gaa get gaa tct tea cgc ctg etc aac atg gaa gaa gag ttg 1699 
Leu Thr Glu Ala Glu Ser Ser Arg Leu Leu Asn Met Glu Glu Glu Leu 
520 525 530 

cac aag cgc ate ate gga cag gat gaa get gtc aag get gtc tec cgt 1747 
His Lys Arg He He Gly Gin Asp Glu Ala Val Lys Ala Val Ser Arg 
535 540 545 

gcg ate cgt cgt acc cgt gca ggt ctg aag gat cct aag cgt cct tec 1795 
Ala He Arg Arg Thr Arg Ala Gly Leu Lys Asp Pro Lys Arg Pro Ser 
550 555 560 565 

ggc tec ttc ate ttc get ggt cca tec ggc gtt ggt aag acc gag ctg 1843 
Gly Ser Phe He Phe Ala Gly Pro Ser Gly Val Gly Lys Thr Glu Leu 
570 575 580 

tec aag get etc gca gga ttc etc ttc ggt gac gat gat tec etc ate 1891 
Ser Lys Ala Leu Ala Gly Phe Leu Phe Gly Asp Asp Asp Ser Leu He 
585 590 595 

caa ate gac atg ggt gag ttc cac gac cgc ttc acc gcg tec cga ctt 1939 
Gin He Asp Met Gly Glu Phe His Asp Arg Phe Thr Ala Ser Arg Leu 
600 605 610 
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ttc ggt gcc cct ccg gga tac gtt ggc tac gaa gaa ggt ggc cag ctg 1987 

Phe Gly Ala Pro Pro Gly Tyr Val Gly Tyr Glu Glu Gly Gly Gin Leu 
615 620 625 

acc gag aag gtt cgc cgt aag cca ttc tec gtt gtg ctt ttc gac gaa 2035 

Thr Glu Lys Val Arg Arg Lys Pro Phe Ser Val Val Leu Phe Asp Glu 

630 635 640 645 

ate gag aag gcc cac aag gag ate tac aac acc ttg ctg cag gtg ttg 2083 

lie Glu Lys Ala His Lys Glu lie Tyr Asn Thr Leu Leu Gin Val Leu 
650 655 660 

gaa gat ggt cgc ctt acc gat ggt cag gga cgc ate gtg gac ttc aag 2131 

Glu Asp Gly Arg Leu Thr Asp Gly Gin Gly Arg lie Val Asp Phe Lys 
665 670 675 

aac acc gtc ctg ate ttc acc tec aac ctg ggc acc get gac ate tec 2179 

Asn Thr Val Leu lie Phe Thr Ser Asn Leu Gly Thr Ala Asp lie Ser 
680 685 690 

aag get gtt ggc ctg ggc ttc tec gga tec tec gag act gac age gat 2227 

Lys Ala Val Gly Leu Gly Phe Ser Gly Ser Ser Glu Thr Asp Ser Asp 
695 700 705 

get cag tac gac cgc atg aag aac aag gtc cac gac gag ctg aag aag 2275 

Ala Gin Tyr Asp Arg Met Lys Asn Lys Val His Asp Glu Leu Lys Lys 

710 715 720 725 

cac ttc cgc cct gag ttc ctg aac cgt att gat gag ate gtg gtc ttc 2323 

His Phe Arg Pro Glu Phe Leu Asn Arg He Asp Glu He Val Val Phe 
730 735 740 

cac cag etc acc aag gat cag ate gtt cag atg gtc gac ctt ctt ate 2371 

His Gin Leu Thr Lys Asp Gin He Val Gin Met Val Asp Leu Leu He 
745 750 755 

ggt cgc gtt tec aac gca ctg get gag aag gac atg age ate gaa ctg 2419 

Gly Arg Val Ser Asn Ala Leu Ala Glu Lys Asp Met Ser He Glu Leu 
760 765 ' 770 

act gag aag gcc aag gac etc ctg get aac cga ggc ttc gat cca gtt 2467 

Thr Glu Lys Ala Lys Asp Leu Leu Ala Asn Arg Gly Phe Asp Pro Val 
775 780 785 

ctg ggt gca cga cca ttg cgt cgc acc ate cag cgc gaa att gaa gac 2515 

Leu Gly Ala Arg Pro Leu Arg Arg Thr He Gin Arg Glu He Glu Asp 

790 795 800 805 

cag atg tec gag aag ate etc ttc ggt gaa ate ggc gca ggc gag ate 2563 

Gin Met Ser Glu Lys He Leu Phe Gly Glu He Gly Ala Gly Glu He 
810 815 820 

gtc acc gtt gac gtc gaa ggc tgg gac ggc gag tec aag gac acc gac 2611 

Val Thr Val Asp Val Glu Gly Trp Asp Gly Glu Ser Lys Asp Thr Asp 
825 830 835 

cgt gcg aag ttc acc ttc aca cca cgt cca aag cca atg cca gaa ggt 2659 

Arg Ala Lys Phe Thr Phe Thr Pro Arg Pro Lys Pro Met Pro Glu Gly 
840 845 850 
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aag ttc tct gag ate tct gtc gag get gcg gaa gca att caa gat gta 2707 

Lys Phe Ser Glu lie Ser Val Glu Ala Ala Glu Ala lie Gin Asp Val 

855 860 865 

gat tct gca get gac ggc gat gtc cca gaa acc gat tea ctt tec gac 2755 

Asp Ser Ala Ala Asp Gly Asp Val Pro Glu Thr Asp Ser Leu Ser Asp 

870 875 880 885 

att gac ctt gaa acc ctt gaa aag ttt gag gaa gat gta gaa aac ggc 2803 

lie Asp Leu Glu Thr Leu Glu Lys Phe Glu Glu Asp Val Glu Asn Gly 

890 895 900 

acc gac att gat cag gtg tec ggt gac tac tac ggc acc gat gat cag 2851 

Thr Asp lie Asp Gin Val Ser Gly Asp Tyr Tyr Gly Thr Asp Asp Gin 
905 910 915 

gga ggc act get cca age aag gag tagcaacctt ttgaaaaagg gee 2898 
Gly Gly Thr Ala Pro Ser Lys Glu 
920 925 



<210> 126 
<211> 925 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Met Phe Glu Arg Phe Thr Asp Arg Ala Arg Arg Val lie Val Leu Ala 
15 10 15 

Gin Glu Glu Ala Arg Met Leu Asn His Asn Tyr He Gly Thr Glu His 
20 25 30 

He Leu Leu Gly Leu He His Glu Gly Glu Gly Val Ala Ala Lys Ala 
35 40 45 

Leu Glu Ser Met Gly He Ser Leu Asp Ala Val Arg Gin Glu Val Glu 
50 55 60 

Glu He lie Gly Gin Gly Ser Gin Pro Thr Thr Gly His He Pro Phe 
65 70 75 80 

Thr Pro Arg Ala Lys Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu 
85 90 95 

Gin Met Gly His Lys Tyr He Gly Thr Glu Phe Leu Leu Leu Gly Leu 
100 105 110 

He Arg Glu Gly Glu Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly 
115 120 125 

Ala Asp Leu Pro Arg Val Arg Gin Gin Val He Gin Leu Leu Ser Gly 
130 135 140 

Tyr Glu Gly Gly Gin Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro 
145 150 155 160 

Thr Gly Gly Asp Ala Val Gly Ala Gly Ala Ala Pro Gly Gly Arg Pro 
165 170 175 

Ser Ser Gly Ser Pro Gly Glu Arg Ser Thr Ser Leu Val Leu Asp Gin 
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Phe Gly Arg Asn Leu Thr Gin Ala Ala Lys Asp Gly Lys Leu Asp Pro 
195 200 205 

Val Val Gly Arg Asp Lys Glu lie Glu Arg He Met Gin Val Leu Ser 
210 215 220 

Arg Arg Thr Lys Asn Asn Pro Val Leu He Gly Glu Pro Gly Val Gly 
225 230 235 240 

Lys Thr Ala Val Val Glu Gly Leu Ala Leu Asp He Val Asn Gly Lys 
245 250 255 

Val Pro Glu Thr Leu Lys Asp Lys Gin Val Tyr Ser Leu Asp Leu Gly 
260 265 270 

Ser Leu Val Ala Gly Ser Arg Tyr Arg Gly Asp Phe Glu Glu Arg Leu 
275 280 285 

Lys Lys Val Leu Lys Glu He Asn Gin Arg Gly Asp He He Leu Phe 
290 295 300 

He Asp Glu He His Thr Leu Val Gly Ala Gly Ala Ala Glu Gly Ala 
305 310 315 320 

He Asp Ala Ala Ser Leu Leu Lys Pro Lys Leu Ala Arg Gly Glu Leu 
325 330 335 

Gin Thr He Gly Ala Thr Thr Leu Asp Glu Tyr Arg Lys His He Glu 
340 345 350 

Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin Pro Val Gin Val Pro Glu 
355 360 365 

Pro Ser Val Asp Leu Thr Val Glu He Leu Lys Gly Leu Arg Asp Arg 
370 375 380 

Tyr Glu Ala His His Arg Val Ser He Thr Asp Gly Ala Leu Thr Ala 
385 390 395 400 

Ala Ala Gin Leu Ala Asp Arg Tyr He Asn Asp Arg Phe Leu Pro Asp 
405 410 415 

Lys Ala Val Asp Leu He Asp Glu Ala Gly Ala Arg Met Arg He Lys 
420 425 430 

Arg Met Thr Ala Pro Ser Ser Leu Arg Glu Val Asp Glu Arg He Ala 
435 440 445 

Asp Val Arg Arg Glu Lys Glu Ala Ala He Asp Ala Gin Asp Phe Glu 
450 455 460 

Lys Ala Ala Gly Leu Arg Asp Lys Glu Arg Lys Leu Gly Glu Glu Arg 
465 470 475 480 

Ser Glu Lys Glu Lys Gin Trp Arg Ser Gly Asp Leu Glu Asp He Ala 
485 490 495 

Glu Val Gly Glu Glu Gin He Ala Glu Val Leu Ala Asn Trp Thr Gly 
500 505 510 
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lie Pro Val Phe Lys Leu Thr Glu Ala Glu Ser Ser Arg Leu Leu Asn 
515 520 525 

Met Glu Glu Glu Leu His Lys Arg He He Gly Gin Asp Glu Ala Val 
530 535 540 

Lys Ala Val Ser Arg Ala He Arg Arg Thr Arg Ala Gly Leu Lys Asp 
545 550 555 560 

Pro Lys Arg Pro Ser Gly Ser Phe He Phe Ala Gly Pro Ser Gly Val 
565 570 575 

Gly Lys Thr Glu Leu Ser Lys Ala Leu Ala Gly Phe Leu Phe Gly Asp 
580 585 590 

Asp Asp Ser Leu He Gin He Asp Met Gly Glu Phe His Asp Arg Phe 
595 600 605 

Thr Ala Ser Arg Leu Phe Gly Ala Pro Pro Gly Tyr Val Gly Tyr Glu 
610 615 620 

Glu Gly Gly Gin Leu Thr Glu Lys Val Arg Arg Lys Pro Phe Ser Val 
625 630 635 640 

Val Leu Phe Asp Glu He Glu Lys Ala His Lys Glu He Tyr Asn Thr 
645 650 655 

Leu Leu Gin Val Leu Glu Asp Gly Arg Leu Thr Asp Gly Gin Gly Arg 
660 665 670 

He Val Asp Phe Lys Asn Thr Val Leu He Phe Thr Ser Asn Leu Gly 
675 680 685 

Thr Ala Asp He Ser Lys Ala Val Gly Leu Gly Phe Ser Gly Ser Ser 
690 695 700 

Glu Thr Asp Ser Asp Ala Gin Tyr Asp Arg Met Lys Asn Lys Val His 
705 710 715 720 

Asp Glu Leu Lys Lys His Phe Arg Pro Glu Phe Leu Asn Arg He Asp 
725 730 735 

Glu He Val Val Phe His Gin Leu Thr Lys Asp Gin He Val Gin Met 
740 745 750 

Val Asp Leu Leu He Gly Arg Val Ser Asn Ala Leu Ala Giu Lys Asp 
755 760 765 

Met Ser He Glu Leu Thr Glu Lys Ala Lys Asp Leu Leu Ala Asn Arg 
770 775 780 

Gly Phe Asp Pro Val Leu Gly Ala Arg Pro Leu Arg Arg Thr He Gin 
785 790 795 800 

Arg Glu He Glu Asp Gin Met Ser Glu Lys He Leu Phe Gly Glu He 
805 810 815 

Gly Ala Gly Glu He Val Thr Val Asp Val Glu Gly Trp Asp Gly Glu 
820 825 830 
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Ser Lys Asp Thr Asp Arg Ala Lys 
835 840 

Pro Met Pro Glu Gly Lys Phe Ser 
850 855 

Ala lie Gin Asp Val Asp Ser Ala 
865 870 

Asp Ser Leu Ser Asp lie Asp Leu 
885 

Asp Val Glu Asn Gly Thr Asp lie 
900 

Gly Thr Asp Asp Gin Gly Gly Thr 
915 920 



Phe Thr Phe Thr Pro Arg Pro Lys 
845 

Glu He Ser Val Glu Ala Ala Glu 
860 

Ala Asp Gly Asp Val Pro Glu Thr 
875 880 

Glu Thr Leu Glu Lys Phe Glu Glu 
890 895 

Asp Gin Val Ser Gly Asp Tyr Tyr 
905 910 

Ala Pro Ser Lys Glu 
925 



<210> 127 
<211> 1104 
<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 
<221> CDS 

<222> (101) . . {1081) 
<223> FRXA02470 

<400> 127 

ctaattccaa gccgagctga aaaagtctgg aagttttgcc caataagggc gttaaagtgg 60 

gtgaaagcga atttagaaat aaagaattaa ggggagagac atg ttc gag agg ttt 115 

Met Phe Glu Arg Phe 



acc gat cgt gca cgc cgc gtg att gtg etc gcg cag gaa gag gcg cgc 
Thr Asp Arg Ala Arg Arg Val He Val Leu Ala Gin Glu Glu Ala Arg 



atg etc aac cac aat tac ate ggc acg gag cac att etc etc ggc etc 
Met Leu Asn His Asn Tyr He Gly Thr Glu His He Leu Leu Gly Leu 



att cac gag ggc gag ggc gtt gca gec aag get ttg gaa tec atg gga 
He His Glu Gly Glu Gly Val Ala Ala Lys Ala Leu Glu Ser Met Gly 



att tec ctg gac gec gtc cgc cag gaa gtc gaa gag att ate ggc cag 
He Ser Leu Asp Ala Val Arg Gin Glu Val Glu Glu He He Gly Gin 



ggc tec cag ccc acc acc ggc cac att cct ttt act cca cgt gee aag 
Gly Ser Gin Pro Thr Thr Gly His He Pro Phe Thr Pro Arg Ala Lys 



aag gtc ctg gag etc age etc cgc gaa ggc eta caa atg gga cac aag 

Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu Gin Met Gly His Lys 
90 95 100 

tac ate ggt act gag ttc ctg ctt etc ggt ttg ate cgt gag ggc gag 
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Tyr lie Gly Thr Glu Phe Leu Leu Leu Gly Leu lie Arg Glu Gly Glu 
105 110 115 

ggc gtt get gec cag gtc ctg gtc aag ctt ggt get gat ctg cca cgc 
Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly Ala Asp Leu Pro Arg 
120 125 130 

gtg cgt cag caa gtt att cag ctt etc tec ggc tac gaa ggt ggc cag 
Val Arg Gin Gin Val He Gin Leu Leu Ser Gly Tyr Glu Gly Gly Gin 
135 140 145 

ggc gga tec cca gag ggc ggc cag ggc gee cct act ggc ggt gac get 
Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro Thr Gly Gly Asp Ala 
150 155 160 165 

gtt ggt gca gga get get cct ggc ggt cgt cca tct teg ggc age cca 
Val Gly Ala Gly Ala Ala Pro Gly Gly Arg Pro Ser Ser Gly Ser Pro 
170 175 180 

ggc gag cgt tct ace tct ttg gtc ctt gac cag ttc ggc cgc aac etc 
Gly Glu Arg Ser Thr Ser Leu Val Leu Asp Gin Phe Gly Arg Asn Leu 
185 190 195 

acc cag get gca aag gac ggc aag ctg gat cca gtt gtt ggt cgc gat 
Thr Gin Ala Ala Lys Asp Gly Lys Lea Asp Pro Val Val Gly Arg Asp 
200 205 210 

aag gaa ate gag cgc ate atg cag gtg etc tec cgt cgt acc aag aac 
Lys Glu He Glu Arg He Met Gin Val Leu Ser Arg Arg Thr Lys Asn 
215 220 225 

aac cca gtt ctt att ggt gag cca ggt gtt ggt aag acc gca gtt gtt 
Asn Pro Val Leu He Gly Glu Pro Gly Val Gly Lys Thr Ala Val Val 
230 235 240 245 

gaa ggt ctt gca eta gac att gtt aac ggc aag gtt cca gag acc etc 
Glu Gly Leu Ala Leu Asp He Val Asn Gly Lys Val Pro Glu Thr Leu 
250 255 260 

aag gac aag cag gtt tac tec ctt gac tta ggt tec ctg gtt gca ggt 
Lys Asp Lys Gin Val Tyr Ser Leu Asp Leu Gly Ser Leu Val Ala Gly 
265 270 275 

tec cgt tac cgc ggt gac ttc gaa gag cga ctg aag aag gtc etc aag 
Ser Arg Tyr Arg Gly Asp Phe Glu Glu Arg Leu Lys Lys Val Leu Lys 
280 285 290 

gag att aac cag cgc ggc gac ate ate ctg ttt ate gat gag ate cac 
Glu He Asn Gin Arg Gly Asp He He Leu Phe He Asp Glu He His 
295 300 305 

acc etc gtg ggt gca ggt gca gca cga agg cgc aat cga cgc tgc etc 
Thr Leu Val Gly Ala Gly Ala Ala Arg Arg Arg Asn Arg Arg Cys Leu 
310 315 320 325 



cct get taageca 
Pro Ala 



cttgcccgcg gtg 



<210> 128 
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<211> 327 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Met Phe Glu Arg Phe Thr Asp Arg Ala Arg Arg Val He Val Leu Ala 



Gin Glu Glu Ala Arg Met Leu Asn His Asn Tyr He Gly Thr Glu His 
20 25 30 

He Leu Leu Gly Leu He His Glu Gly Glu Gly Val Ala Ala Lys Ala 



Leu Glu Ser Met Gly He Ser Leu Asp Ala Val Arg Gin Glu Val Glu 
50 55 60 

Glu He He Gly Gin Gly Ser Gin Pro Thr Thr Gly His He Pro Phe 



Thr Pro Arg Ala Lys Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu 
85 90 95 

Gin Met Gly His Lys Tyr He Gly Thr Glu Phe Leu Leu Leu Gly Leu 
100 105 110 

He Arg Glu Gly Glu Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly 
115 120 125 

Ala Asp Leu Pro Arg Val Arg Gin Gin Val He Gin Leu Leu Ser Gly 
130 135 140 

Tyr Glu Gly Gly Gin Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro 
145 150 155 160 

Thr Gly Gly Asp Ala Val Gly Ala Gly Ala Ala Pro Gly Gly Arg Pro 
165 170 175 

Ser Ser Gly Ser Pro Gly Glu Arg Ser Thr Ser Leu Val Leu Asp Gin 
180 185 190 

Phe Gly Arg Asn Leu Thr Gin Ala Ala Lys Asp Gly Lys Leu Asp Pro 
195 200 205 

Val Val Gly Arg Asp Lys Glu He Glu Arg He Met Gin Val Leu Ser 
210 215 220 

Arg Arg Thr Lys Asn Asn Pro Val Leu He Gly Glu Pro Gly Val Gly 
225 230 235 240 

Lys Thr Ala Val Val Glu Gly Leu Ala Leu Asp He Val Asn Gly Lys 
245 250 255 

Val Pro Glu Thr Leu Lys Asp Lys Gin Val Tyr Ser Leu Asp Leu Gly 
260 265 270 

Ser Leu Val Ala Gly Ser Arg Tyr Arg Gly Asp Phe Glu Glu Arg Leu 
275 280 285 

Lys Lys Val Leu Lys Glu He Asn Gin Arg Gly Asp He He Leu Phe 
290 295 300 
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Ile Asp Glu lie His Thr Leu Val Gly Ala Gly Ala Ala Arg Arg Arg 
305 310 315 320 

Asn Arg Arg Cys Leu Pro Ala 
325 



<210> 129 
<211> 1956 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1933) 
<223> FRXA02471 

<400> 129 

ggtgacttcg aagagcgact gaagaaggtc ctcaaggaga ttaaccagcg cggcgacatc 

atcctgttta tcgatgagat ccacaccctc gtgggtgcag gtg cag cac ga.a ggc 

Val Gin His Glu Gly 



gca ate gac get gec tec ctg ctt aag cca aag ctt gee cgc ggt gaa 
Ala lie Asp Ala Ala Ser Leu Leu Lys Pro Lys Leu Ala Arg Gly Glu 



ctg cag acc att ggt gca acc acc ctg gat gag tac cgt aag cac att 
Leu Gin Thr lie Gly Ala Thr Thr Leu Asp Glu Tyr Arg Lys His lie 



gaa aag gac gca get ctt gag cgt cgt ttc cag cca gtg cag gtt cca 
Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin Pro Val Gin Val Pro 



gag cct teg gtt gat etc acc gtt gag ate ttg aag ggt ctg cgc gac 
Glu Pro Ser Val Asp Leu Thr Val Glu lie Leu Lys Gly Leu Arg Asp 



cgc tac gaa get cac cac cgc gta tec ate acc gat ggt get ctt act 
Arg Tyr Glu Ala His His Arg Val Ser lie Thr Asp Gly Ala Leu Thr 



gca gca get cag ctt get gat cgc tac ate aac gac cgc ttc ttg cca 403 

Ala Ala Ala Gin Leu Ala Asp Arg Tyr lie Asn Asp Arg Phe Leu Pro 
90 95 100 

gat aag gec gtt gac etc ate gat gag get ggc gee cgc atg cgc ate 451 

Asp Lys Ala Val Asp Leu lie Asp Glu Ala Gly Ala Arg Met Arg lie 
105 110 115 

aag cgc atg acc gca cct tec tec etc cgc gag gtt gat gag cgt ate 499 

Lys Arg Met Thr Ala Pro Ser Ser Leu Arg Glu Val Asp Glu Arg lie 
120 125 130 

get gat gtt cgc cgt gag aag gaa gca gcg ate gat get cag gac ttt 547 

Ala Asp Val Arg Arg Glu Lys Glu Ala Ala lie Asp Ala Gin Asp Phe 
135 " 140 145 
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gag aag gca gca ggt ctt cgc gat aag gag cgc aag etc ggc gaa gag 
Glu Lys Ala Ala Gly Leu Arg Asp Lys Glu Arg Lys Leu Gly Glu Glu 
150 155 160 165 

cgt tea gag aag gaa aag cag tgg cgc tec ggc gac etc gag gac ate 
Arg Ser Glu Lys Glu Lys Gin Trp Arg Ser Gly Asp Leu Glu Asp lie 
170 175 180 

get gag gtt ggc gaa gag cag ate gca gaa gta ctg gee aac tgg act 
Ala Glu Val Gly Glu Glu Gin He Ala Glu Val Leu Ala Asn Trp Thr 
185 190 195 

ggt att cct gtc ttc aag etc ace gaa get gaa tct tea cgc ctg etc 
Gly He Pro Val Phe Lys Leu Thr Glu Ala Glu Ser Ser Arg Leu Leu 
200 205 210 

aac atg gaa gaa gag ttg cac aag cgc ate ate gga cag gat gaa get 
Asn Met Glu Glu Glu Leu His Lys Arg He He Gly Gin Asp Glu Ala 
215 220 225 

gtc aag get gtc tec cgt gcg ate cgt cgt ace cgt gca ggt ctg aag 
Val Lys Ala Val Ser Arg Ala He Arg Arg Thr Arg Ala Gly Leu Lys 
230 235 240 245 

gat cct aag cgt cct tec ggc tec ttc ate ttc get ggt cca tec ggc 
Asp Pro Lys Arg Pro Ser Gly Ser Phe He Phe Ala Gly Pro Ser Gly 
250 255 260 

gtt ggt aag ace gag ctg tec aag get etc gca gga ttc etc ttc ggt 
Val Gly Lys Thr Glu Leu Ser Lys Ala Leu Ala Gly Phe Leu Phe Gly 
265 270 275 

gac gat gat tec etc ate caa ate gac atg ggt gag ttc cac gac cgc 
Asp Asp Asp Ser Leu He Gin He Asp Met Gly Glu Phe His Asp Arg 
280 285 290 

ttc ace gcg tec cga ctt ttc ggt gec cct ccg gga tac gtt ggc tac 
Phe Thr Ala Ser Arg Leu Phe Gly Ala Pro Pro Gly Tyr Val Gly Tyr 
295 300 305 

gaa gaa ggt ggc cag ctg acc gag aag gtt cgc cgt aag cca ttc tec 
Glu Glu Gly Gly Gin Leu Thr Glu Lys Val Arg Arg Lys Pro Phe Ser 
310 315 320 325 

gtt gtg ctt ttc gac gaa ate gag aag gec cac aag gag ate tac aac 
Val Val Leu Phe Asp Glu He Glu Lys Ala His Lys Glu He Tyr Asn 
330 335 340 

acc ttg ctg cag gtg ttg gaa gat ggt cgc ctt acc gat ggt cag gga 
Thr Leu Leu Gin Val Leu Glu Asp Gly Arg Leu Thr Asp Gly Gin Gly 
345 350 355 



cgc ate gtg gac ttc aag aac acc gtc ctg ate 
Arg He Val Asp Phe Lys Asn Thr Val Leu He 
360 365 



ttc acc tec aac ctg 
Phe Thr Ser Asn Leu 
370 



ggc acc get gac ate tec aag get gtt ggc ctg ggc ttc tec gga tec 
Gly Thr Ala Asp He Ser Lys Ala Val Gly Leu Gly Phe Ser Gly Ser 
375 380 385 



tec gag act gac age gat get cag tac gac cgc atg aag aac aag gtc 
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Ser Glu Thr Asp Ser Asp Ala Gin Tyr Asp Arg Met Lys Asn Lys Val 
390 395 400 405 

cac gac gag ctg aag aag cac ttc cgc cct gag ttc ctg aac cgt att 
His Asp Glu Leu Lys Lys His Phe Arg Pro Glu Phe Leu Asn Arg lie 
410 415 420 

gat gag ate gtg gtc ttc cac cag etc acc aag gat cag ate gtt cag 
Asp Glu He Val Val Phe His Gin Leu Thr Lys Asp Gin He Val Gin 
425 430 435 

atg gtc gac ctt ctt ate ggt cgc gtt tec aac gca ctg get gag aag 
Met Val Asp Leu Leu He Gly Arg Val Ser Asn Ala Leu Ala Glu Lys 
440 445 450 

gac atg age ate gaa ctg act gag aag gee aag gac etc ctg get aac 
Asp Met Ser He Glu Leu Thr Glu Lys Ala Lys Asp Leu Leu Ala Asn 
455 460 465 

cga ggc ttc gat cca gtt ctg ggt gca cga cca ttg cgt cgc acc ate 
Arg Gly Phe Asp Pro Val Leu Gly Ala Arg Pro Leu Arg Arg Thr He 
470 475 480 485 

cag cgc gaa att gaa gac cag atg tec gag aag ate etc ttc ggt gaa 
Gin Arg Glu He Glu Asp Gin Met Ser Glu Lys He Leu Phe Gly Glu 
490 495 500 

ate ggc gca ggc gag ate gtc acc gtt gac gtc gaa ggc tgg gac ggc 
He Gly Ala Gly Glu He Val Thr Val Asp Val Glu Gly Trp Asp Gly 
505 510 515 

gag tec aag gac acc gac cgt gcg aag ttc acc ttc aca cca cgt cca 
Glu Ser Lys Asp Thr Asp Arg Ala Lys Phe Thr Phe Thr Pro Arg Pro 
520 525 530 

aag cca atg cca gaa ggt aag ttc tct gag ate tct gtc gag get gcg 
Lys Pro Met Pro Glu Gly Lys Phe Ser Glu He Ser Val Glu Ala Ala 
535 540 545 

gaa gca att caa gat gta gat tct gca get gac ggc gat gtc cca gaa 
Glu Ala He Gin Asp Val Asp Ser Ala Ala Asp Gly Asp Val Pro Glu 
550 555 560 565 

acc gat tea ctt tec gac att gac ctt gaa acc ctt gaa aag ttt gag 
Thr Asp Ser Leu Ser Asp He Asp Leu Glu Thr Leu Glu Lys Phe Glu 
570 575 580 

gaa gat gta gaa aac ggc acc gac att gat cag gtg tec ggt gac tac 
Glu Asp Val Glu Asn Gly Thr Asp He Asp Gin Val Ser Gly Asp Tyr 
585 590 595 

tac ggc acc gat gat cag gga ggc act get cca age aag gag 
Tyr Gly Thr Asp Asp Gin Gly Gly Thr Ala Pro Ser Lys Glu 
600 605 610 



tagcaacctt ttga 



<210> 130 
<211> 611 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 130 

Val Gin His Glu Gly Ala lie Asp Ala Ala Ser Leu Leu Lys Pro Lys 
15 10 15 

Leu Ala Arg Gly Glu Leu Gin Thr lie Gly Ala Thr Thr Leu Asp Glu 



Tyr Arg Lys His lie Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin 

35 40 45 

Pro Val Gin Val Pro Glu Pro Ser Val Asp Leu Thr Val Glu He Leu 

50 55 60 

Lys Gly Leu Arg Asp Arg Tyr Glu Ala His His Arg Val Ser He Thr 

65 70 75 80 

Asp Gly Ala Leu Thr Ala Ala Ala Gin Leu Ala Asp Arg Tyr He Asn 



Asp Arg Phe Leu Pro Asp Lys Ala Val Asp Leu He Asp Glu Ala Gly 
100 105 110 

Ala Arg Met Arg He Lys Arg Met Thr Ala Pro Ser Ser Leu Arg Glu 
115 120 125 

Val Asp Glu Arg He Ala Asp Val Arg Arg Glu Lys Glu Ala Ala He 
130 135 140 

Asp Ala Gin Asp Phe Glu Lys Ala Ala Gly Leu Arg Asp Lys Glu Arg 
145 150 155 160 

Lys Leu Gly Glu Glu Arg Ser Glu Lys Glu Lys Gin Trp Arg Ser Gly 
165 170 175 

Asp Leu Glu Asp He Ala Glu Val Gly Glu Glu Gin He Ala Glu Val 
180 185 190 

Leu Ala Asn Trp Thr Gly He Pro Val Phe Lys Leu Thr Glu Ala Glu 
195 200 205 

Ser Ser Arg Leu Leu Asn Met Glu Glu Glu Leu His Lys Arg He He 
210 215 220 

Gly Gin Asp Glu Ala Val Lys Ala Val Ser Arg Ala He Arg Arg Thr 
225 230 235 240 

Arg Ala Gly Leu Lys Asp Pro Lys Arg Pro Ser Gly Ser Phe He Phe 
245 250 255 

Ala Gly Pro Ser Gly Val Gly Lys Thr Glu Leu Ser Lys Ala Leu Ala 
260 265 270 

Gly Phe Leu Phe Gly Asp Asp Asp Ser Leu He Gin He Asp Met Gly 
275 280 285 

Glu Phe His Asp Arg Phe Thr Ala Ser Arg Leu Phe Gly Ala Pro Pro 
290 295 300 



Gly Tyr Val Gly Tyr Glu Glu Gly Gly Gin Leu Thr Glu Lys Val Arg 
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Arg Lys Pro Phe Ser Val Val Leu Phe Asp Glu lie Glu Lys Ala His 
325 330 335 

Lys Glu lie Tyr Asn Thr Leu Leu Gin Val Leu Glu Asp Gly Arg Leu 
340 345 350 

Thr Asp Gly Gin Gly Arg lie Val Asp Phe Lys Asn Thr Val Leu lie 
355 360 365 

Phe Thr Ser Asn Leu Gly Thr Ala Asp lie Ser Lys Ala Val Gly Leu 
370 375 380 

Gly Phe Ser Gly Ser Ser Glu Thr Asp Ser Asp Ala Gin Tyr Asp Arg 
385 390 395 400 

Met Lys Asn Lys Val His Asp Glu Leu Lys Lys His Phe Arg Pro Glu 
405 410 415 

Phe Leu Asn Arg lie Asp Glu lie Val Val Phe His Gin Leu Thr Lys 
420 425 430 

Asp Gin He Val Gin Met Val Asp Leu Leu He Gly Arg Val Ser Asn 
435 440 445 

Ala Leu Ala Glu Lys Asp Met Ser He Glu Leu Thr Glu Lys Ala Lys 
450 455 460 

Asp Leu Leu Ala Asn Arg Gly Phe Asp Pro Val Leu Gly Ala Arg Pro 
465 470 475 480 

Leu Arg Arg Thr He Gin Arg Glu He Glu Asp Gin Met Ser Glu Lys 
485 490 495 

He Leu Phe Gly Glu He Gly Ala Gly Glu He Val Thr Val Asp Val 

500 505 510 

Glu Gly Trp Asp Gly Glu Ser Lys Asp Thr Asp Arg Ala Lys Phe Thr 
515 520 525 

Phe Thr Pro Arg Pro Lys Pro Met Pro Glu Gly Lys Phe Ser Glu He 
530 535 540 

Ser Val Glu Ala Ala Glu Ala He Gin Asp Val Asp Ser Ala Ala Asp 
545 550 555 560 

Gly Asp Val Pro Glu Thr Asp Ser Leu Ser Asp lie Asp Leu Glu Thr 
565 570 575 

Leu Glu Lys Phe Glu Glu Asp Val Glu Asn Gly Thr Asp He Asp Gin 
580 585 590 

Val Ser Gly Asp Tyr Tyr Gly Thr Asp Asp Gin Gly Gly Thr Ala Pro 
595 600 605 

Ser Lys Glu 
610 



<210> 131 
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<211> 1875 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1852) 
<223> RXN03094 



<400> 131 

atagatatta gagagttaaa taatggcgct tgacctgcag gaaattgaga tcaacactga 60 

ttgtgtaggt tggcgcccaa caaagaaagg gcgttgaaag atg agt tea ttc aat 115 

Met Ser Ser Phe Asn 
1 5 



cca act acc aaa acc aat gaa gec atg cag get get ctt cag cag gca 
Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala Ala Leu Gin Gin Ala 



tec teg get ggc aac cct gat att cgt cca get cac ctg ttg get gee 

Ser Ser Ala Gly Asn Pro Asp lie Arg Pro Ala His Leu Leu Ala Ala 

25 30 35 

ate ttg gag caa act gat ggc gta gca gcg cca gtc etc atg get act 

He Leu Glu Gin Thr Asp Gly Val Ala Ala Pro Val Leu Met Ala Thr 



ggt gtg gat cct aag gag ate etc gca gag gee aag aag ttg gtt get 
Gly Val Asp Pro Lys Glu He Leu Ala Glu Ala Lys Lys Leu Val Ala 



tct tac ccc aag get tct ggc gee aat atg get aat cca aac ttc aac 
Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala Asn Pro Asn Phe Asn 



egg gat gec etc aat gcg ttc act gca get cag gag ctt gee ggt gag 
Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin Glu Leu Ala Gly Glu 
90 95 100 

ttg ggc gat gag tac gtc tea acc gaa gta ctt ctt gee ggt ate get 
Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu Leu Ala Gly He Ala 
105 110 115 

cgc gga aag tct gat get gcg gat ctg ttg acc aac aag ggt gca acc 
Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr Asn Lys Gly Ala Thr 
120 125 130 

tat gac gee ate aaa gag get ttc cct teg gtt cgt gga tct cag cgt 
Tyr Asp Ala He Lys Glu Ala Phe Pro Ser Val Arg Gly Ser Gin Arg 
135 140 145 

gtc acc act cag gat cca gag gga cag ttc cag get ttg gaa aag tac 
Val Thr Thr Gin Asp Pro Glu Gly Gin Phe Gin Ala Leu Glu Lys Tyr 
150 155 160 165 

tec act gac ctg acc aag ctt get cgt gaa ggc aag att gat cct gtt 
Ser Thr Asp Leu Thr Lys Leu Ala Arg Glu Gly Lys He Asp Pro Val 
170 175 180 

att ggc cgt gac cag gaa att cgt cgc gtc gtt cag gtg ctt age cgt 
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lie Gly Arg Asp Gin Glu lie Arg Arg Val Val Gin Val Leu Ser Arg 
185 190 195 

cgt acc aag aac aac cct gtt ctg ate ggt gag cca ggt gtc ggt aaa 
Arg Thr Lys Asn Asn Pro Val Leu lie Gly Glu Pro Gly Val Gly Lys 
200 205 210 

acc gec ate gtg gaa ggc ctt gca cgc cgc ate gtt get ggt gac gtt 
Thr Ala He Val Glu Gly Leu Ala Arg Arg He Val Ala Gly Asp Val 
215 220 225 

cca gaa tec etc aag ggc aaa act ctg ate agt ctt gat ctt ggt tec 
Pro Glu Ser Leu Lys Gly Lys Thr Leu He Ser Leu Asp Leu Gly Ser 
230 235 240 245 

atg gtt gec ggc get aag tat cgc ggt gaa ttc gag gag cga ctg aag 
Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe Glu Glu Arg Leu Lys 
250 255 260 

get gtt ctg gat gag ate aag gga get aac ggc gaa gtc gtt acc ttc 
Ala Val Leu Asp Glu He Lys Gly Ala Asn Gly Glu Val Val Thr Phe 
265 270 275 

ate gat gag ctg cac acc ate gtc ggc get ggt get teg ggt gaa tec 
He Asp Glu Leu His Thr He Val Gly Ala Gly Ala Ser Gly Glu Ser 
280 285 290 

gee atg gat gee gga aac atg att aag cca ctg ctt gee cgc ggt gag 
Ala Met Asp Ala Gly Asn Met He Lys Pro Leu Leu Ala Arg Gly Glu 
295 300 305 

ctg cgc ttg gtt ggt gee acc acg ctg aat gag tac cgc aag tac ate 
Leu Arg Leu Val Gly Ala Thr Thr Leu Asn Glu Tyr Arg Lys Tyr He 
310 315 320 325 

gaa aag gac get gee ctg gag cgt agg ttc cag cag gtt tat gtc ggt 
Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin Gin Val Tyr Val Gly 
330 335 340 

gag cca acg gta gaa gat gec ate ggt att ctt cgt gga ttg aag gaa 
Glu Pro Thr Val Glu Asp Ala He Gly He Leu Arg Gly Leu Lys Glu 
345 350 355 

cgc tac gag gtc cat cac ggt gtc cgc ate cag gac tec gca ctg gtc 
Arg Tyr Glu Val His His Gly Val Arg He Gin Asp Ser Ala Leu Val 
360 365 370 

gee gca get gaa etc tea aac cgc tat ate acc age cgt ttc ctt cct 
Ala Ala Ala Glu Leu Ser Asn Arg Tyr He Thr Ser Arg Phe Leu Pro 
375 380 385 

gat aag get att gac tta gtt gat gag gca gca tea cgc ctg cgc atg 
Asp Lys Ala He Asp Leu Val Asp Glu Ala Ala Ser Arg Leu Arg Met 
390 395 400 405 

gag att gat tct tea cct cag gaa ate gat gag ctg gag cgt ate gtc 
Glu He Asp Ser Ser Pro Gin Glu He Asp Glu Leu Glu Arg He Val 
410 415 420 



cgc cgc etc gag ate gaa gag atg gcg ctg tec aag gaa tec gat gca 
Arg Arg Leu Giu He Glu Glu Met Ala Leu Ser Lys Glu Ser Asp Ala 
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get tec aag gaa cgt eta gaa aag ctg cgc teg gaa ctt get gat gaa 1459 
Ala Ser Lys Glu Arg Leu Glu Lys Leu Arg Ser Glu Leu Ala Asp Glu 
440 445 450 

cgc gaa aag etc tct gag ttg aag get cgt tgg cag aat gag aaa act 1507 
Arg Glu Lys Leu Ser Glu Leu Lys Ala Arg Trp Gin Asn Glu Lys Thr 
455 460 465 

get att gac gat gtc egg gag atg aaa gaa gag ctg gaa gcg ctg cgt 1555 
Ala lie Asp Asp Val Arg Glu Met Lys Glu Glu Leu Glu Ala Leu Arg 
470 475 480 485 

tct gag teg gat att gca aaa cgt gac ggc aat tat tgt cgt gtc gca 1603 
Ser Glu Ser Asp lie Ala Lys Arg Asp Gly Asn Tyr Cys Arg Val Ala 
490 495 500 

aag ctt cgc tac ggc cga ate cct gag ctg gaa aag cag ate gag gat 1651 
Lys Leu Arg Tyr Gly Arg lie Pro Glu Leu Glu Lys Gin lie Glu Asp 
505 510 515 

gca gaa tec aag gtc gag gtc aat gaa aat gee atg etc act gag gag 1699 
Ala Glu Ser Lys Val Glu Val Asn Glu Asn Ala Met Leu Thr Glu Glu 
520 525 530 

gtc acg cca gac acg ate gee gat gtg gtt tec gca tgg acg ggc att 1747 
Val Thr Pro Asp Thr lie Ala Asp Val Val Ser Ala Trp Thr Gly lie 
535 540 545 

cct gca ggc aag atg atg cag ggt gag acc gag aag ctg etc aac atg 17-95 
Pro Ala Gly Lys Met Met Gin Gly Glu Thr Glu Lys Leu Leu Asn Met 
550 555 560 565 

gag cgc gtc ttg ggc aac cgt gtg gtc ggt cag eta gaa age ggt aac 1843 
Glu Arg Val Leu Gly Asn Arg Val Val Gly Gin Leu Glu Ser Gly Asn 
570 575 580 

tgc agt gtc tgacgcggtg cgtcgttcac gcg 1875 
Cys Ser Val 



<210> 132 
<211> 584 
<212> PRT 

<213> Corynebacteriura glutamicum 
<400> 132 

Met Ser Ser Phe Asn Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala 
15 10 15 

Ala Leu Gin Gin Ala Ser Ser Ala Gly Asn Pro Asp He Arg Pro Ala 



His Leu Leu Ala Ala He Leu Glu Gin Thr Asp Gly Val Ala Ala Pro 
35 40 45 



Val Leu Met Ala Thr Gly Val Asp Pro Lys Glu He Leu Ala Glu Ala 
50 55 60 
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Lys Lys Leu Val Ala Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala 



Asn Pro Asn Phe Asn Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin 
85 90 95 

Glu Leu Ala Gly Glu Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu 
100 105 110 

Leu Ala Gly lie Ala Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr 
115 120 125 

Asn Lys Gly Ala Thr Tyr Asp Ala lie Lys Glu Ala Phe Pro Ser Val 
130 135 140 

Arg Gly Ser Gin Arg Val Thr Thr Gin Asp Pro Glu Gly Gin Phe Gin 
145 150 155 160 

Ala Leu Glu Lys Tyr Ser Thr Asp Leu Thr Lys Leu Ala Arg Glu Gly 
165 170 175 

Lys lie Asp Pro Val lie Gly Arg Asp Gin Glu lie Arg Arg Val Val 
180 185 190 

Gin Val Leu Ser Arg Arg Thr Lys Asn Asn Pro Val Leu lie Gly Glu 
195 200 205 

Pro Gly Val Gly Lys Thr Ala lie Val Glu Gly Leu Ala Arg Arg lie 
210 215 220 

Val Ala Gly Asp Val Pro Glu Ser Leu Lys Gly Lys Thr Leu lie Ser 
225 230 235 240 

Leu Asp Leu Gly Ser Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe 
245 250 255 

Glu Glu Arg Leu Lys Ala Val Leu Asp Glu lie Lys Gly Ala Asn Gly 
260 265 270 

Glu Val Val Thr Phe He Asp Glu Leu His Thr He Val Gly Ala Gly 
275 280 285 

Ala Ser Gly Glu Ser Ala Met Asp Ala Gly Asn Met He Lys Pro Leu 
290 295 300 

Leu Ala Arg Gly Glu Leu Arg Leu Val Gly Ala Thr Thr Leu Asn Glu 
305 310 315 320 

Tyr Arg Lys Tyr He Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin 
325 330 335 

Gin Val Tyr Val Gly Glu Pro Thr Val Glu Asp Ala He Gly He Leu 
340 345 350 

Arg Gly Leu Lys Glu Arg Tyr Glu Val His His Gly Val Arg He Gin 
355 360 365 

Asp Ser Ala Leu Val Ala Ala Ala Glu Leu Ser Asn Arg Tyr He Thr 
370 375 380 



Ser Arg Phe Leu Pro Asp Lys Ala He Asp Leu Val Asp Glu Ala Ala 
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Ser Arg Leu Arg Met Glu lie Asp Ser Ser Pro Gin Glu He Asp Glu 

405 410 415 

Leu Glu Arg He Val Arg Arg Leu Glu He Glu Glu Met Ala Leu Ser 

420 425 430 



Lys Glu Ser Asp Ala Ala Ser Lys 
435 440 

Glu Leu Ala Asp Glu Arg Glu Lys 
450 455 

Gin Asn Glu Lys Thr Ala He Asp 
465 470 

Leu Glu Ala Leu Arg Ser Glu Ser 
485 

Tyr Cys Arg Val Ala Lys Leu Arg 
500 

Lys Gin He Glu Asp Ala Glu Ser 

515 520 

Met Leu Thr Glu Glu Val Thr Pro 
530 535 

Ala Trp Thr Gly He Pro Ala Gly 
545 550 

Lys Leu Leu Asn Met Glu Arg Val 
565 



Glu Arg Leu Glu Lys Leu Arg Ser 
445 

Leu Ser Glu Leu Lys Ala Arg Trp 
460 

Asp Val Arg Glu Met Lys Glu Glu 
475 480 

Asp He Ala Lys Arg Asp Gly Asn 
490 495 

Tyr Gly Arg He Pro Glu Leu Glu 
505 510 

Lys Val Glu Val Asn Glu Asn Ala 
525 

Asp Thr He Ala Asp Val Val Ser 
540 

Lys Met Met Gin Gly Glu Thr Glu 
555 560 

Leu Gly Asn Arg Val Val Gly Gin 
570 575 



Leu Glu Ser Gly Asn Cys Ser Val 

580 



<210> 133 
<211> 1816 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1816) 

<223> FRXA01668 

<400> 133 

atagatatta gagagttaaa taatggcgct tgacctgcag gaaattgaga tcaacactga 60 

ttgtgtaggt tggcgcccaa caaagaaagg gcgttgaaag atg agt tea ttc aat 11' 

Met Ser Ser Phe Asn 
1 5 

cca act acc aaa acc aat gaa gec atg cag get get ctt cag cag gca 16 
Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala Ala Leu Gin Gin Ala 
10 15 20 

tec teg get ggc aac cct gat att cgt cca get cac ctg ttg get gec 21 
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Ser Ser Ala Gly Asn Pro Asp lie Arg Pro Ala His Leu Leu Ala Ala 



ate ttg gag caa act gat ggc gta gca gcg cca gtc etc atg get act 259 
He Leu Glu Gin Thr Asp Gly Val Ala Ala Pro Val Leu Met Ala Thr 
40 45 50 

ggt gtg gat cct aag gag ate etc gca gag gec aag aag ttg gtt get 307 
Gly Val Asp Pro Lys Glu He Leu Ala Glu Ala Lys Lys Leu Val Ala 



tct tac ccc aag get tct ggc gec aat atg get aat cca aac ttc aac 
Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala Asn Pro Asn Phe Asn 



egg gat gec etc aat gcg ttc act gca get cag gag ctt gec ggt gag 403 
Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin Glu Leu Ala Gly Glu 
90 95 100 

ttg ggc gat gag tac gtc tea acc gaa gta ctt ctt gec ggt ate get 451 
Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu Leu Ala Gly He Ala 
105 110 115 

cgc gga aag tct gat get gcg gat ctg ttg acc aac aag ggt gca acc 499 
Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr Asn Lys Gly Ala Thr 
120 125 130 

tat gac gee ate aaa gag get ttc cct teg gtt cgt gga tct cag cgt 547 
Tyr Asp Ala He Lys Glu Ala Phe Pro Ser Val Arg Gly Ser Gin Arg 
135 140 145 

gtc acc act cag gat cca gag gga cag ttc cag get ttg gaa aag tac 595 
Val Thr Thr Gin Asp Pro Glu Gly Gin Phe Gin Ala Leu Glu Lys Tyr 
150 155 160 165 

tec act gac ctg acc aag ctt get cgt gaa ggc aag att gat cct gtt 643 
Ser Thr Asp Leu Thr Lys Leu Ala Arg Glu Gly Lys He Asp Pro Val 
170 175 180 

att ggc cgt gac cag gaa att cgt cgc gtc gtt cag gtg ctt age cgt 691 
He Gly Arg Asp Gin Glu He Arg Arg Val Val Gin Val Leu Ser Arg 
185 190 195 

cgt acc aag aac aac cct gtt ctg ate ggt gag cca ggt gtc ggt aaa 739 
Arg Thr Lys Asn Asn Pro Val Leu He Gly Glu Pro Gly Val Gly Lys 
200 205 210 

acc gec ate gtg gaa ggc ctt gca cgc cgc ate gtt get ggt gac gtt 787 
Thr Ala He Val Glu Gly Leu Ala Arg Arg He Val Ala Gly Asp Val 
215 220 225 

cca gaa tec etc aag ggc aaa act ctg ate agt ctt gat ctt ggt tec 835 
Pro Glu Ser Leu Lys Gly Lys Thr Leu He Ser Leu Asp Leu Gly Ser 
230 235 240 245 

atg gtt gec ggc get aag tat cgc ggt gaa ttc gag gag cga ctg aag 883 
Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe Glu Glu Arg Leu Lys 
250 255 260 

get gtt ctg gat gag ate aag gga get aac ggc gaa gtc gtt acc ttc 931 
Ala Val Leu Asp Glu He Lys Gly Ala Asn Gly Glu Val Val T^ir Phe 
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atc gat gag ctg cac acc ate gtc ggc get ggt get teg ggt gaa tec 

He Asp Glu Leu His Thr He Val Gly Ala Gly Ala Ser Gly Glu Ser 

280 285 290 

gee atg gat gee gga aac atg att aag cca ctg ctt gee cgc ggt gag 

Ala Met Asp Ala Gly Asn Met He Lys Pro Leu Leu Ala Arg Gly Glu 

295 300 305 

ctg cgc ttg gtt ggt gec acc acg ctg aat gag tac cgc aag tac ate 

Leu Arg Leu Val Gly Ala Thr Thr Leu Asn Glu Tyr Arg Lys Tyr He 

310 315 320 325 

gaa aag gac get gec ctg gag cgt agg ttc cag cag gtt tat gtc ggt 

Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin Gin Val Tyr Val Gly 

330 335 340 

gag cca acg gta gaa gat gec ate ggt att ctt cgt gga ttg aag gaa 

Glu Pro Thr Val Glu Asp Ala He Gly He Leu Arg Gly Leu Lys Glu 

345 350 355 

cgc tac gag gtc cat cac ggt gtc cgc ate cag gac tec gca ctg gtc 

Arg Tyr Glu Val His His Gly Val Arg He Gin Asp Ser Ala Leu Val 

360 365 370 

gec gca get gaa etc tea aac cgc tat ate acc age cgt ttc ctt cct 
Ala Ala Ala Glu Leu Ser Asn Arg Tyr He Thr Ser Arg Phe Leu Pro 

375 380 385 



gat aag get att gac tta gtt gat gac 
Asp Lys Ala He Asp Leu Val Asp Gli 
390 395 



gca gca tea cgc ctg cgc atg 
Ala Ala Ser Arg Leu Arg Met 
400 405 



gag att gat tct tea cct cag gaa ate gat gag ctg gag cgt ate gtc 
Glu He Asp Ser Ser Pro Gin Glu He Asp Glu Leu Glu Arg He Val 
410 415 420 

cgc cgc etc gag ate gaa gag atg gcg ctg tec aag gaa tec gat gca 
Arg Arg Leu Glu He Glu Glu Met Ala Leu Ser Lys Glu Ser Asp Ala 
425 430 435 

get tec aag gaa cgt eta gaa aag ctg cgc teg gaa ctt get gat gaa 
Ala Ser Lys Glu Arg Leu Glu Lys Leu Arg Ser Glu Leu Ala Asp Glu 
440 445 450 

cgc gaa aag etc tct gag ttg aag get cgt tgg cag aat gag aaa act 
Arg Glu Lys Leu Ser Glu Leu Lys Ala Arg Trp Gin Asn Glu Lys Thr 
455 460 465 

get att gac gat gtc egg gag atg aaa gaa gag ctg gaa gcg ctg cgt 
Ala He Asp Asp Val Arg Glu Met Lys Glu Glu Leu Glu Ala Leu Arg 
470 475 480 485 

tct gag teg gat att gca aaa cgt gac ggc aat tat tgt cgt gtc gca 
Ser Glu Ser Asp He Ala Lys Arg Asp Gly Asn Tyr Cys Arg Val Ala 
490 495 500 



aag ctt cgc tac ggc cga ate cct gag erg gaa 
Lys Leu Arg Tyr Gly Arg He Pro Glu Leu Glu 
505 510 



aag cag ate gag gat 
Lys Gin He Glu Asp 
515 
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gca gaa tec aag gtc gag gtc aat gaa aat gec atg etc act gag gag 
Ala Glu Ser Lys Val Glu Val Asn Glu Asn Ala Met Leu Thr Glu Glu 
520 525 530 

gtc acg cca gac acg ate gec gat gtg gtt tec gca tgg acg ggc att 
Val Thr Pro Asp Thr lie Ala Asp Val Val Ser Ala Trp Thr Gly lie 
535 540 545 

cct gca ggc aag atg atg cag ggt gag acc gag aag ctg etc aac atg 
Pro Ala Gly Lys Met Met Gin Gly Glu Thr Glu Lys Leu Leu Asn Met 
550 555 560 565 

gag cgc gtc ttg ggc aac ccg 
Glu Arg Val Leu Gly Asn Pro 
570 



<210> 134 
<211> 572 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 134 

Met Ser Ser Phe Asn Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala 
15 10 15 

Ala Leu Gin Gin Ala Ser Ser Ala Gly Asn Pro Asp lie Arg Pro Ala 
20 25 30 

His Leu Leu Ala Ala He Leu Glu Gin Thr Asp Gly Val Ala Ala Pro 
35 40 45 

Val Leu Met Ala Thr Gly Val Asp Pro Lys Glu He Leu Ala Glu Ala 
50 55 60 

Lys Lys Leu Val Ala Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala 
65 70 75 80 

Asn Pro Asn Phe Asn Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin 
85 90 95 

Glu Leu Ala Gly Glu Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu 
100 105 HO 

Leu Ala Gly He Ala Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr 
115 120 125 



Asn Lys Gly Ala Thr Tyr Asp Ala 
130 135 

Arg Gly Ser Gin Arg Val Thr Thr 

145 150 

Ala Leu Glu Lys Tyr Ser Thr Asp 
165 

Lys He Asp Pro Val He Gly Arg 
180 

Gin Val Leu Ser Arg Arg Thr Lys 



He Lys Glu Ala Phe Pro Ser Val 
140 

Gin Asp Pro Glu Gly Gin Phe Gin 

155 160 

Leu Thr Lys Leu Ala Arg Glu Gly 

170 175 

Asp Gin Glu He Arg Arg Val Val 

185 190 

Asn Asn Pro Val Leu He Gly Glu 
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Pro Gly Val Gly Lys Thr Ala He Val Glu Gly Leu Ala Arg Arg He 
210 215 220 

Val Ala Gly Asp Val Pro Glu Ser Leu Lys Gly Lys Thr Leu He Ser 
225 230 235 240 

Leu Asp Leu Gly Ser Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe 
245 250 255 

Glu Glu Arg Leu Lys Ala Val Leu Asp Glu He Lys Gly Ala Asn Gly 
260 265 270 

Glu Val Val Thr Phe He Asp Glu Leu His Thr He Val Gly Ala Gly 
275 280 285 

Ala Ser Gly Glu Ser Ala Met Asp Ala Gly Asn Met He Lys Pro Leu 
290 295 300 

Leu Ala Arg Gly Glu Leu Arg Leu Val Gly Ala Thr Thr Leu Asn Glu 
305 310 315 320 

Tyr Arg Lys Tyr He Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin 
325 330 335 

Gin Val Tyr Val Gly Glu Pro Thr Val Glu Asp Ala He Gly He Leu 
340 345 350 

Arg Gly Leu Lys Glu Arg Tyr Glu Val His His Gly Val Arg He Gin 
355 360 365 

Asp Ser Ala Leu Val Ala Ala Ala Glu Leu Ser Asn Arg Tyr He Thr 
370 375 380 

Ser Arg Phe Leu Pro Asp Lys Ala He Asp Leu Val Asp Glu Ala Ala 
385 390 395 400 

Ser Arg Leu Arg Met Glu He Asp Ser Ser Pro Gin Glu He Asp Glu 
405 410 415 

Leu Glu Arg He Val Arg Arg Leu Glu He Glu Glu Met Ala Leu Ser 
420 425 430 

Lys Glu Ser Asp Ala Ala Ser Lys Glu Arg Leu Glu Lys Leu Arg Ser 
435 440 445 

Glu Leu Ala Asp Glu Arg Glu Lys Leu Ser Glu Leu Lys Ala Arg Trp 
450 455 460 

Gin Asn Glu Lys Thr Ala He Asp Aso Val Arg Glu Met Lys Glu Glu 
465 470 475 480 

Leu Glu Ala Leu Arg Ser Glu Ser Asp He Ala Lys Arg Asp Gly Asn 
485 490 495 

Tyr Cys Arg Val Ala Lys Leu Arg Tyr Gly Arg He Pro Glu Leu Glu 
500 505 510 

Lys Gin He Glu Asp Ala Glu Ser Lys Val Glu Val Asn Glu Asn Ala 
515 520 525 
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Met Leu Thr Glu Glu Val Thr Pro Asp Thr He Ala Asp Val Val Ser 
535 540 

Ala Trp Thr Gly He Pro Ala Gly Lys Met Met Gin Gly Glu Thr Glu 
550 555 56Q 

Lys Leu Leu Asn Met Glu Arg Val Leu Gly Asn Pro 
5g 5 570 



<210> 135 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (502) 
<223> RXN02937 



<400> 135 

gctaccgcga agaactgtac tagttcttcc atcagcaccc gcagttgtct ttgcaagagt 60 

tcgaaacatc caacgcattg gtgacaccgg tgttgtcgcg gtg ate age aat ggg 115 

Val He Ser Asn Gly 
1 5 

gaa ggt ccg gtt gtt gcg ctt cgt ggc gac att gat gcg ttg ccc atg 163 

Glu Gly Pro Val Val Ala Leu Arg Gly Asp He Asp Ala Leu Pro Met 

10 15 20 

gcg gag cga tec ggc aaa gaa tac gca gca acc gga gtg aca caa at a 7 n 
Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr Tly tl TTr Gil III " 
30 35 

Tsl Asn xhr Tl rf T* IT ^ CCg ^ gCg ° at 3CC tgt ggc cac 259 
Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala His Thr Cys Gly His 



gat gtg cat att tea tea 



Asn VS 1 Ti e ° tg ttg ggt gCg gtg Cag g cg ttc aat tct 

Asp Val His He Ser Ser Leu Leu Gly Ala Val Gin Ala Phe Asn Ser 
b!3 60 



65 



Ts HI TT r 9 ^ g ^ aCg ttg arg gcC gtt ttc ca g cca geg 

Hxs Arg Glu Leu Trp Asn Gly Thr Leu Met Ala Val Phe Gin Pro Ala 

75 80 85 

Til Gin TT IT TT IT gcg agg atg atg gcg gat cag gac g^ 

Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala Asp Gin Asp Asn Ala 
90 95 100 



cca gcg ttc gcg cca gat atg cag cca act ctt 451 



ccg gga aat cac tct 

Pro Gly Asn „ is Ser P ro ^ Phe HI Vr'o Asp £t Gin Pro ?S III 

105 110 115 

Tsl To Va? IT IT T 9 g " gta gCt gCt tCt gCg eta gta 

Asp Arg Gxy Val Glu Ala Leu Val Val Ala Ala Ser Ala Trp Leu Val 
120 125 13Q 

aaa taattggcta atgaatcctt ttc 



403 
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Lys 



<210> 136 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 136 

Val He Ser Asn Gly Glu Gly Pro Val Val Ala Leu Arg Gly Asp He 
15 10 15 

Asp Ala Leu Pro Met Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr 
20 25 30 

Gly Val Thr Gin Val Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala 
35 40 45 

His Thr Cys Gly His Asp Val His He Ser Ser Leu Leu Gly Ala Val 
50 55 60 

Gin Ala Phe Asn Ser His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala 
65 70 75 80 

Val Phe Gin Pro Ala Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala 
85 90 95 

Asp Gin Asp Asn Ala Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp 
100 105 110 

Met Gin Pro Thr Leu Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala 
115 120 125 

Ser Ala Trp Leu Val Lys 
130 



<210> 137 
<211> 1308 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1285) 

<223> RXN03077 

<400> 137 

accccgatcc tttgttttcg tgggatcact attagactcg actctaccgc gctgcaggtt 60 

ttcctgatac gcctgcggac aaaacagaaa ggtatttcac gtg atg gaa att ggt 115 

Val Met Glu He Gly 

1 5 

gtg cag gtt gcc tea tag atg gac cgc cac cat gac gag gtc ata aag 163 

Val Gin Val Ala Ser Trp Met Asp Arg His His Asp Glu Val He Lys 

10 15 20 

tgg cgc agg car ttg cac age cat cct gag etc tec cac atg gaa tac 211 
Trp Arg Arg His Leu His Ser His Pro Glu Leu Ser His Met Glu Tyr 
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cgc acg act gag tat ttg gcc teg gtt ctg aaa gat cac ggc atg gaa 
Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys Asp His Gly Met Glu 



cca cac ctg ttc cca gga acc ggt ttg atg gtg gat ate gga cca gaa 
Pro His Leu Phe Pro Gly Thr Gly Leu Met Val Asp lie Gly Pro Glu 



ggg gac tec cgc ctg gcg ttt cgc get gat ate gat gcc ctt ccg ctg 
Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp lie Asp Ala Leu Pro Leu 



ctt gaa tea acc ggc tta gag ttc tct tee aca gcc act ggc gtt gcg 403 
Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr Ala Thr Gly Val Ala 
90 95 100 

cat gcc tgc gga cat gac gtg cac acg gtg ate get ttg gca ctt gcc 451 
His Ala Cys Gly His Asp Val His Thr Val lie Ala Leu Ala Leu Ala 
105 110 115 

tgt gca ctg aac acc ate gaa ctg ccc ate ggc att egg gtg att ttc 499 
Cys Ala Leu Asn Thr lie Glu Leu Pro He Gly He Arg Val He Phe 
120 125 130 

cag ccg gca gaa gaa gtc atg act ggt ggc gca acg gac gtc att gcc 547 
Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala Thr Asp Val He Ala 
135 140 145 

cac ggt ggc ctt gat ggt gtg gat gcg att tac gcc ate cac gtt gaa 595 
His Gly Gly Leu Asp Gly Val Asp Ala He Tyr Ala He His Val Glu 
150 155 160 165 

ccc aaa ttg aag gtc ggt cgc gtc ggt gta cgc get ggc gcg att act 643 
Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg Ala Gly Ala He Thr 
170 175 180 

tct gcc tea gat gtg ate gaa ate aga gtc aag ggt gaa gga gga cat 691 
Ser Ala Ser Asp Val He Glu He Arg Val Lys Gly Glu Gly Gly His 
185 190 195 

age gca cgt cca cac etc tec get gat gtt gtt tac gcc ttg age aaa 739 
Ser Ala Arg Pro His Leu Ser Ala Asp Val Val Tyr Ala Leu Ser Lys 
200 205 210 

ttg gtc gtt gat ctt ccc ggt ttg ctg tec agg cgc gtc gat cca cgc 787 
Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg Arg Val Asp Pro Arg 
215 220 225 

acc ggc acc gtg ctt gtt ttc ggc acc ate aac gcc ggc tat gcg ccc 835 
Thr Gly Thr Val Leu Val Phe Gly Thr He Asn Ala Gly Tyr Ala Pro 
230 235 240 245 

aac gcg ate cca gat tec ggc ate gtg tea ggc acc ttg cgt aca gcc 883 
Asn Ala He Pro Asp Ser Gly He Val Ser Gly Thr Leu Arg Thr Ala 
250 255 260 

gac ate tct acc tgg cgt gac atg cgt ccg ctt ate tct gag ctg gtg 931 
Asp He Ser Thr Trp Arg Asp Met Arg Pro Leu He Ser Glu Leu Val 
265 270 275 
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gaa cag gtg etc gca ccc acc gga gtc acc cat gaa ctg ate tac aat 979 
Glu Gin Val Leu Ala Pro Thr Gly Val Thr His Glu Leu He Tyr Asn 
280 285 290 

ccg ggt gtt cca cca gtg ctt aac gac gat gtc gec acc get ttg ttg 1027 
Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val Ala Thr Ala Leu Leu 
295 300 305 

gca age gca gca cgc gac atg gac aca caa tct gtt gtc caa gcg ccg 1075 
Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser Val Val Gin Ala Pro 
310 315 320 325 

cag tea tec ggt gga gaa gac ttc teg tgg tac ctt gaa cac gtc cca 1123 
Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr Leu Glu His Val Pro 
330 335 340 

gga tea atg gee egg ttg ggt tgc tgg ccg ggg cac gga ccc aag caa 1171 
Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly His Gly Pro Lys Gin 
345 350 355 

gac etc cat caa agt gac ctg gtt gtg gat gag cga gee ate gga gtt 1219 
Asp Leu His Gin Ser Asp Leu Val Val Asp Glu Arg Ala He Gly Val 
360 365 370 

ggc gtc agg etc ttt ggc tec ctt gtg cag cag tac agt age cga tct 1267 
Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin Tyr Ser Ser Arg Ser 
375 380 385 

gaa get ttc tta aat tec taatgggggt agtgtgtagg get 1308 
Glu Ala Phe Leu Asn Ser 
390 395 



<210> 138 
<211> 395 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 138 

Val Met Glu He Gly Val Gin Val Ala Ser Trp Met Asp Arg His His 
15 10 15 

Asp Glu Val He Lys Trp Arg Arg His Leu His Ser His Pro Glu Leu 
20 25 30 

Ser His Met Glu Tyr Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys 
35 40 45 

Asp His Gly Met Glu Pro His Leu Phe Pro Gly Thr Gly Leu Met Val 
50 55 60 

Asp He Gly Pro Glu Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp He 
65 70 75 80 

Asp Ala Leu Pro Leu Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr 
85 90 95 



Ala Thr Gly Val Ala His Ala Cys Gly His Asp Val His Thr Val He 
100 105 110 
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Ala Leu Ala Leu Ala Cys Ala Leu Asn Thr He Glu Leu Pro He Gly 
115 120 125 

He Arg Val He Phe Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala 
130 135 140 

Thr Asp Val He Ala His Gly Gly Leu Asp Gly Val Asp Ala He Tyr 
145 150 155 160 

Ala He His Val Glu Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg 
165 170 175 

Ala Gly Ala He Thr Ser Ala Ser Asp Val He Glu He Arg Val Lys 
180 185 190 

Gly Glu Gly Gly His Ser Ala Arg Pro His Leu Ser Ala Asp Val Val 
195 200 205 

Tyr Ala Leu Ser Lys Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg 
210 215 220 

Arg Val Asp Pro Arg Thr Gly Thr Val Leu Val Phe Gly Thr He Asn 
225 230 235 240 

Ala Gly Tyr Ala Pro Asn Ala He Pro Asp Ser Gly He Val Ser Gly 
245 250 255 

Thr Leu Arg Thr Ala Asp He Ser Thr Trp Arg Asp Met Arg Pro Leu 
260 265 270 

He Ser Glu Leu Val Glu Gin Val Leu Ala Pro Thr Gly Val Thr His 
275 280 285 

Glu Leu He Tyr Asn Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val 
290 295 300 

Ala Thr Ala Leu Leu Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser 
305 310 315 320 

Val Val Gin Ala Pro Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr 
325 330 335 

Leu Glu His Val Pro Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly 
340 345 350 

His Gly Pro Lys Gin Asp Leu His Gin Ser Asp Leu Val Val Asp Glu 
355 360 365 

Arg Ala He Gly Val Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin 
370 375 380 

Tyr Ser Ser Arg Ser Glu Ala Phe Leu Asn Ser 
385 390 395 



<210> 139 
<211> 1308 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1285) 
<223> FRXA02855 

<400> 139 

accccgatcc tttgttttcg tgggatcact attagactcg actctaccgc gctgcaggtt 

ttcctgatac gcctgcggac aaaacagaaa ggtatttcac gtg atg gaa att ggt 

Val Met Glu lie Gly 



gtg cag gtt gcc tea tgg atg gac cgc cac cat gac gag gtc ata aag 
Val Gin Val Ala Ser Trp Met Asp Arg His His Asp Glu Val He Lys 



tgg cgc agg cat ttg cac age cat cct gag etc tec cac atg gaa tac 211 

Trp Arg Arg His Leu His Ser His Pro Glu Leu Ser His Met Glu Tyr 

25 30 35 

cgc acg act gag tat ttg gcc teg gtt ctg aaa gat cac ggc atg gaa 259 

Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys Asp His Gly Met Glu 



cca cac ctg ttc cca gga acc ggt ttg atg gtg gat ate gga cca gaa 307 

Pro His Leu Phe Pro Gly Thr Gly Leu Met Val Asp He Gly Pro Glu 
55 60 65 

ggg gac tec cgc ctg gcg ttt cgc get gat ate gat gcc ctt ccg ctg 355 

Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp He Asp Ala Leu Pro Leu 



ctt gaa tea acc ggc tta gag ttc tct tec aca gcc act ggc gtt gcg 

Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr Ala Thr Gly Val Ala 

90 95 100 

cat gcc tgc gga cat gac gtg cac acg gtg ate get ttg gca ctt gcc 

His Ala Cys Gly His Asp Val His Thr Val He Ala Leu Ala Leu Ala 

105 110 115 

tgt gca ctg aac acc ate gaa ctg ccc ate ggc att egg gtg att ttc 

Cys Ala Leu Asn Thr He Glu Leu Pro He Gly He Arg Val He Phe 

120 125 130 

cag ccg gca gaa gaa gtc atg act ggt ggc gca acg gac gtc att gcc 

Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala Thr Asp Val He Ala 

135 140 145 

cac ggt ggc ctt gat ggt gtg gat gcg att tac gcc ate cac gtt gaa 

His Gly Gly Leu Asp Gly Val Asp Ala He Tyr Ala He His Val Glu 

150 155 160 165 

ccc aaa ttg aag gtc ggt cgc gtc ggt gta cgc get ggc gcg att act 

Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg Ala Gly Ala He Thr 

170 175 180 

tct gcc tea gat gtg ate gaa ate aga gtc aag ggt gaa gga gga cat 

Ser Ala Ser Asp Val He Glu He Arg Val Lys Gly Glu Gly Gly His 

185 190 195 

age gca cgt cca cac etc tec get gat gtt gtt tac gcc ttg age aaa 

Ser Ala Arg Pro His Leu Ser Ala Asp Val Val Tyr Ala Leu Ser Lys 
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ttg gtc gtt gat ctt ccc ggt ttg ctg tec agg cgc gtc gat cca cgc 787 

Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg Arg Val Asp Pro Arg 
215 220 225 

acc ggc acc gtg ctt gtt ttc ggc acc ate aac gec ggc tat gcg ccc 835 

Thr Gly Thr Val Leu Val Phe Gly Thr He Asn Ala Gly Tyr Ala Pro 

230 235 240 245 

aac gcg ate cca gat tec ggc ate gtg tea ggc acc ttg cgt aca gee 883 

Asn Ala He Pro Asp Ser Gly He Val Ser Gly Thr Leu Arg Thr Ala 

250 255 260 

gac ate tct acc tgg cgt gac atg cgt ccg ctt ate tct gag ctg gtg 931 

Asp He Ser Thr Trp Arg Asp Met Arg Pro Leu He Ser Glu Leu Val 
265 270 275 

gaa cag gtg etc gca ccc acc gga gtc acc cat gaa ctg ate tac aat 979 

Glu Gin Val Leu Ala Pro Thr Gly Val Thr His Glu Leu He Tyr Asn 
280 285 290 

ccg ggt gtt cca cca gtg ctt aac gac gat gtc gec acc get ttg ttg 1027 

Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val Ala Thr Ala Leu Leu 
295 300 305 

gca age gca gca cgc gac atg gac aca caa tct gtt gtc caa gcg ccg 1075 

Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser Val Val Gin Ala Pro 

310 315 320 325 

cag tea tec ggt gga gaa gac ttc teg tgg tac ctt gaa cac gtc cca 1123 

Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr Leu Glu His Val Pro 

330 335 340 

gga tea atg gec egg ttg ggt tgc tgg ccg ggg cac gga ccc aag caa 1171 

Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly His Gly Pro Lys Gin 
345 350 355 

gac etc cat caa agt gac ctg gtt gtg gat gag cga gee ate gga gtt 1219 

Asp Leu His Gin Ser Asp Leu Val Val Asp Glu Arg Ala He Gly Val 
360 365 370 

ggc gtc agg etc ttt ggc tec ctt gtg cag cag tac agt age cga tct 1267 

Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin Tyr Ser Ser Arg Ser 
375 380 385 

gaa get ttc tta aat tec taatgggggt agtgtgtagg get 1308 

Glu Ala Phe Leu Asn Ser 

390 395 



<210> 140 
<211> 395 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Val Met Glu He Gly Val Gin Val Ala Ser Trp Met Asp Arg His Hi 



Asp Glu Val He Lys Trp Arg Arg His Leu His Ser His Pro Glu Leu 
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20 



25 



30 



Ser His Met Glu Tyr Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys 
35 40 45 

Asp His Gly Met Glu Pro His Leu Phe Pro Giy Thr Gly Leu Met Val 
50 55 60 

Asp lie Gly Pro Glu Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp lie 
65 70 75 80 

Asp Ala Leu Pro Leu Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr 
85 90 95 

Ala Thr Gly Val Ala His Ala Cys Gly His Asp Val His Thr Val He 
100 105 110 

Ala Leu Ala Leu Ala Cys Ala Leu Asn Thr He Glu Leu Pro He Gly 
115 120 125 

He Arg Val He Phe Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala 
130 135 140 

Thr Asp Val He Ala His Gly Gly Leu Asp Gly Val Asp Ala He Tyr 
145 150 155 160 

Ala He His Val Glu Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg 
165 170 175 

Ala Gly Ala He Thr Ser Ala Ser Asp Val He Glu He Arg Val Lys 
180 185 190 

Gly Glu Gly Gly His Ser Ala Arg Pro His Leu Ser Ala Asp Val Val 
195 200 205 

Tyr Ala Leu Ser Lys Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg 
2]0 215 220 

Arg Val Asp Pro Arg Thr Gly Thr Val Leu Val Phe Gly Thr He Asn 
225 230 235 240 

Ala Gly Tyr Ala Pro Asn Ala He Pro Asp Ser Gly He Val Ser Gly 
245 250 255 

Thr Leu Arg Thr Ala Asp lie Ser Thr Trp Arg Asp Met Arg Pro Leu 
260 265 270 

He Ser Glu Leu Val Glu Gin Val Leu Ala Pro Thr Gly Val Thr His 
275 280 285 

Glu Leu He Tyr Asn Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val 
290 295 300 

Ala Thr Ala Leu Leu Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser 
305 310 315 320 

Val Val Gin Ala Pro Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr 



325 



330 



335 



Leu Glu His Val Pro Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly 
340 345 350 
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His Gly Pro Lys Gin Asp Leu His Gin Ser Asp Leu Val Val Asp Glu 
355 360 365 

Arg Ala lie Gly Val Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin 
370 375 380 

Tyr Ser Ser Arg Ser Glu Ala Phe Leu Asn Ser 
385 390 395 



<210> 141 
<211> 1629 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1606) 
<223> RXN00982 

<400> 141 

gaaaacaaac gtccttgaag ccgtaatgcc ccgttcgaca ataaaaaggg tagtagcagt 60 

tcttgccgcc tcgactgcgc ttagcccctt tttggtatca atg ccc act gca gca 115 

Met Pro Thr Ala Ala 



gcg caa gaa aac ate cgc tgg gaa gaa tgc cca cct cag gta gat att 
Ala Gin Glu Asn He Arg Trp Glu Glu Cys Pro Pro Gin Val Asp He 



gec tec get caa tgt ggc age ate gac gtg ccc atg cac tat tct gat 
Ala Ser Ala Gin Cys Gly Ser lie Asp Val Pro Met His Tyr Ser Asp 



ccc tea ctt ggc gat ate age gtg ggc ttt gtc aag gtc cct gee caa 
Pro Ser Leu Gly Asp He Ser Val Gly Phe Val Lys Val Pro Ala Gin 



ggc gaa aag cac ggc acc ate ttc ggt aac tec ggt ggc cct ggt ggc 

Gly Glu Lys His Gly Thr He Phe Gly Asn Ser Gly Gly Pro Gly Gly 

55 60 65 

gat gec tat age ttc ttc ggc age caa tec atg aac tgg cca gaa gee 

Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met Asn Trp Pro Glu Ala 



atg tac caa aac tac gac etc gtt gca gtg cag cct cgc gga atg gtc 

Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin Pro Arg Gly Met Val 

90 95 100 

ggc tec aca ccg gtt aac tgc gac aac ate gca cca gga tac gat ttc 

Gly Ser Thr Pro Val Asn Cys Asp Asn He Ala Pro Gly Tyr Asp Phe 

105 110 115 

etc teg ctg etc acc cgc gaa ggc get ttc gtt aaa gaa tec tgc gag 

Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val Lys Glu Ser Cys Glu 

120 125 130 



age ctg acc acc gac 
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lie Gly Thr Pro Gly Tyr Thr Ser 
135 140 



Leu Thr Thr Asp Asn Thr Ala 
145 



aac gac tgg gag cgc gtc cgc caa gca ctt ggc gat gac aag ate tec 
Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly Asp Asp Lys lie Ser 
150 155 160 165 



ate ttc gga ctg tec tac gga ace tac etc gga 
lie Phe Gly Leu Ser Tyr Gly Thr Tyr Leu Gly 
170 175 



teg gtc tac gec acc 
Ser Val Tyr Ala Thr 
180 



cgc tac cca cag cac acc gac aag gtt gtc etc gat tec gca atg gcg 

Arg Tyr Pro Gin His Thr Asp Lys Val Val Leu Asp Ser Ala Met Ala 
185 190 195 

ccc age ctg gca tgg aac ggc ate atg gee tec caa gaa cag ggc tac 

Pro Ser Leu Ala Trp Asn Gly lie Met Ala Ser Gin Glu Gin Gly Tyr 

200 205 210 

aaa aac tec etc aac gac ttc ttc acc tgg gtt gca gaa aac aac gac 

Lys Asn Ser Leu Asn Asp Phe Phe Thr Trp Val Ala Glu Asn Asn Asp 
215 220 225 

acg tat ggc etc ggc act acc cca eta gec gtg tac caa aac tgg tea 

Thr Tyr Gly Leu Gly Thr Thr Pro Leu Ala Val Tyr Gin Asn Trp Ser 
230 235 240 245 

aac aag ate gtc gee gaa acc gga acc aac cca acc gtt get cca cca 

Asn Lys lie Val Ala Glu Thr Gly Thr Asn Pro Thr Val Ala Pro Pro 
250 255 260 

cca gca caa gtt ggc gat gtc cca cca gca ttc gca tgg gee ggc caa 

Pro Ala Gin Val Gly Asp Val Pro Pro Ala Phe Ala Trp Ala Gly Gin 
265 270 275 

gca ggc gca gac atg atg acc gec acc aac cca acc tec gtg caa etc 

Ala Gly Ala Asp Met Met Thr Ala Thr Asn Pro Thr Ser Val Gin Leu 

280 285 290 

cag ggc ctt gec acc cag etc eta aac cct gga tec aac cag tea ctg 

Gin Gly Leu Ala Thr Gin Leu Leu Asn Pro Gly Ser Asn Gin Ser Leu 
295 300 305 

age cct ctg etc aac gtc acc cgc gee tac att cca cag cca tea acc 

Ser Pro Leu Leu Asn Val Thr Arg Ala Tyr lie Pro Gin Pro Ser Thr 
310 315 320 325 

tgg ccc atg etc gca ggc gec ate tea ggg caa aca ccc ate cct gac 
Trp Pro Met Leu Ala Gly Ala lie Ser Gly Gin Thr Pro lie Pro Asp 
330 335 340 



gta act gac acc ggc gac gac cca tac 
Val Thr Asp Thr Gly Asp Asp Pro Tyr 
345 350 



ate gaa age ate aac gec 
lie Glu Ser lie Asn Ala 
355 



age gtc aac atg cag cgc atg gtc atg tgc aac gaa aac acc gtc gca 
Ser Val Asn Met Gin Arg Met Val Met Cys Asn Glu Asn Thr Val Ala 
360 365 370 



cca gac cca gta gca atg gca cgc atg gec 
Pro Asp Pro Val Ala Met Ala Arg Met Al; 



tgg aca age atg gtc acc 
Trp Thr Ser Met Val Thr 
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ggc gac gtc ttt gac att tac tec gtt aaa ttc age tec gga caa gec 1315 
Gly Asp Val Phe Asp He Tyr Ser Val Lys Phe Ser Ser Gly Gin Ala 
390 395 400 405 

tgc tec ggc ate ace cca aca age ggc cgc cag cca acc gac gga tct 1363 
Cys Ser Gly He Thr Pro Thr Ser Gly Arg Gin Pro Thr Asp Gly Ser 
410 415 420 

caa eta gca gtc caa cca eta etc etc cag gga acc age gac cca caa 1411 
Gin Leu Ala Val Gin Pro Leu Leu Leu Gin Gly Thr Ser Asp Pro Gin 
425 430 435 

acc cca tac tgg acc cac aac gag ctt gec gac gee atg aac gec cac 1459 
Thr Pro Tyr Trp Thr His Asn Glu Leu Ala Asp Ala Met Asn Ala His 
440 445 450 

gtg gtc acc gtc aac gga cca gga cac ggc caa tec ate ggc ggc acc 1507 
Val Val Thr Val Asn Gly Pro Gly His Gly Gin Ser He Gly Gly Thr 
455 460 465 

aac caa gca ate aac gac att gtt gtg gac tac etc cgc acc gga cac 1555 
Asn Gin Ala He Asn Asp He Val Val Asp Tyr Leu Arg Thr Gly His 
470 47 5 480 485 

acc gac gec acc tgg gtc gaa ggc aac aca ccc acc cca att acg get 1603 
Thr Asp Ala Thr Trp Val Glu Gly Asn Thr Pro Thr Pro He Thr Ala 
490 495 5C0 

ggc taattgcttt ccacttagta gat 1629 
Gly 



<210> 142 
<211> 502 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 142 

Met Pro Thr Ala Ala Ala Gin Glu Asn lie Arg Trp Glu Glu Cys Pro 



Pro Gin Val Asp He Ala Ser Ala Gin Cys Gly Ser He Asp Val Pro 



Met His Tyr Ser Asp Pro Ser Leu Gly Asp He Ser Val Gly Phe Val 

35 40 45 

Lys Val Pro Ala Gin Gly Glu Lys His Gly Thr He Phe Gly Asn Ser 

50 55 60 

Gly Gly Pro Gly Gly Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met 

65 70 75 80 

Asn Trp Pro Glu Ala Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin 



Pro Arg Gly Met Val Gly Ser Thr Pro Val Asn Cys Asp Asn He Ala 
100 105 110 
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Pro Gly Tyr Asp Phe Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val 
115 120 125 

Lys Glu Ser Cys Glu lie Gly Thr Pro Gly Tyr Thr Ser Ser Leu Thr 
130 135 140 

Thr Asp Asn Thr Ala Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly 
145 150 155 160 

Asp Asp Lys lie Ser lie Phe Gly Leu Ser Tyr Gly Thr Tyr Leu Gly 
165 170 175 

Ser Val Tyr Ala Thr Arg Tyr Pro Gin His Thr Asp Lys Val Val Leu 
180 185 190 

Asp Ser Ala Met Ala Pro Ser Leu Ala Trp Asn Gly lie Met Ala Ser 
195 200 205 

Gin Glu Gin Gly Tyr Lys Asn Ser Leu Asn Asp Phe Phe Thr Trp Val 
210 215 220 

Ala Glu Asn Asn Asp Thr Tyr Gly Leu Gly Thr Thr Pro Leu Ala Val 
225 230 235 240 

Tyr Gin Asn Trp Ser Asn Lys He Val Ala Glu Thr Gly Thr Asn Pro 
245 250 255 

Thr Val Ala Pro Pro Pro Ala Gin Val Gly Asp Val Pro Pro Ala Phe 
260 265 270 

Ala Trp Ala Gly Gin Ala Gly Ala Asp Met Met Thr Ala Thr Asn Pro 
275 280 285 

Thr Ser Val Gin Leu Gin Gly Leu Ala Thr Gin Leu Leu Asn Pro Gly 
290 295 300 

Ser Asn Gin Ser Leu Ser Pro Leu Leu Asn Val Thr Arg Ala Tyr He 
305 310 315 320 

Pro Gin Pro Ser Thr Trp Pro Met Leu Ala Gly Ala He Ser Gly Gin 
325 330 335 

Thr Pro He Pro Asp Val Thr Asp Thr Gly Asp Asp Pro Tyr Val He 
340 345 350 

Glu Ser He Asn Ala Ser Val Asn Met Gin Arg Met Val Met Cys Asn 
355 360 365 

Glu Asn Thr Val Ala Pro Asp Pro Val Ala Met Ala Arg Met Ala Trp 
370 375 380 

Thr Ser Met Val Thr Gly Asp Val Phe Asp He Tyr Ser Val Lys Phe 
385 390 " 395 400 

Ser Ser Gly Gin Ala Cys Ser Gly lie Thr Pro Thr Ser Gly Arg Gin 
405 41C 415 

Pro Thr Asp Gly Ser Gin Leu Ala Val Gin Pro Leu Leu Leu Gin Gly 
420 425 430 
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Thr Ser Asp Pro Gin Thr Pro Tyr Trp Thr His Asn Glu Leu Ala Asp 
435 440 445 

Ala Met Asn Ala His Val Val Thr Val Asn Gly Pro Gly His Gly Gin 
450 455 460 

Ser lie Gly Gly Thr Asn Gin Ala lie Asn Asp lie Val Val Asp Tyr 
465 470 475 480 

Leu Arg Thr Gly His Thr Asp Ala Thr Trp Val Glu Gly Asn Thr Pro 
485 490 495 



Thr Pro He Thr Ala Gly 
500 



<210> 143 
<211> 1114 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> FRXA00977 

<400> 143 

gaaaacaaac gtccttgaag ccgtaatgcc ccgttcgaca ataaaaaggg tagtagcagt 60 

tcttgccgcc tcgactgcgc ttagcccctt tttggtatca atg ccc act gca gca 115 

Met Pro Thr Ala Ala 



gcg caa gaa aac ate cgc tgg gaa gaa tgc cca cct cag gta gat att 163 
Ala Gin Glu Asn He Arg Trp Glu Glu Cys Pro Pro Gin Val Asp He 



gec tec get caa tgt ggc age ate gac gtg ccc atg cac tat tct gat 
Ala Ser Ala Gin Cys Gly Ser He Asp Val Pro Met His Tyr Ser Asp 



ccc tea ctt ggc gat ate age gtg ggc ttt gtc aag gtc cct gee caa 259 

Pro Ser Leu Gly Asp He Ser Val Gly Phe Val Lys Val Pro Ala Gin 

40 45 50 

ggc gaa aag cac ggc ace ate ttc ggt aac tec ggt ggc cct ggt ggc 307 

Gly Glu Lys His Gly Thr He Phe Gly Asn Ser Gly Gly Pro Gly Gly 



gat gec tat age ttc ttc ggc age caa tec atg aac tgg cca gaa gee 
Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met Asn Trp Pro Glu Ala 



atg tac caa aac tac gac etc gtt gca gtg cag cct cgc gga atg gtc 

Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin Pro Arg Gly Met Val 
90 95 100 

ggc tec aca ccg gtt aac tgc gac aac ate gca cca gga tac gat ttc 

Gly Ser Thr Pro Val Asn Cys Asp Asn He Ala Pro Gly Tyr Asp Phe 
105 110 115 
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etc teg ctg etc ace cgc gaa ggc get ttc gtt aaa gaa tec tgc gag 499 
Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val Lys Glu Ser Cys Glu 
120 125 130 

ate ggc acc ccc ggc tac acc tec age ctg ace ace gac aac ace gec 547 
lie Gly Thr Pro Gly Tyr Thr Ser Ser Leu Thr Thr Asp Asn Thr Ala 
135 140 145 

aac gac tgg gag cgc gtc cgc caa gca ctt ggc gat gac aag ate tec 595 
Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly Asp Asp Lys lie Ser 
150 155 160 165 

ate ttc gga ctg tec tac gga acc tac etc gga teg gtc tac gec acc 643 
lie Phe Gly Leu Ser Tyr Gly Thr Tyr Leu Gly Ser Val Tyr Ala Thr 



cgc tac cca cag cac acc gac aag gtt gtc etc gat tec gca atg gcg 691 
Arg Tyr Pro Gin His Thr Asp Lys Val Val Leu Asp Ser Ala Met Ala 
185 190 195 

ccc age ctg gca tgg aac ggc ate atg gec tec caa gaa cag ggc tac 739 
Pro Ser Leu Ala Trp Asn Gly lie Met Ala Ser Gin Glu Gin Gly Tyr 
200 205 210 

aaa aac tec etc aac gac ttc ttc acc tgg gtt gca gaa aac aac gac 787 
Lys Asn Ser Leu Asn Asp Phe Phe Thr Trp Val Ala Glu Asn Asn Asp 
215 220 225 

acg tat ggc etc ggc act acc cca eta gee gtg tac caa aac tgg tea 835 
Thr Tyr Gly Leu Gly Thr Thr Pro Leu Ala Val Tyr Gin Asn Trp Ser 
230 235 240 245 

aac aag ate gtc gec gaa acc gga acc aac cca acc gtt get cca cca 883 
Asn Lys lie Val Ala Glu Thr Gly Thr Asn Pro Thr Val Ala Pro Pro 
250 255 260 

cca gca caa gtt ggc gat gtc cca cca gca ttc gca tgg gee ggc caa 931 
Pro Ala Gin Val Gly Asp Val Pro Pro Ala Phe Ala Trp Ala Gly Gin 
265 270 275 

gca ggc gca gac atg atg acc gee acc aac cca acc tec gtg caa etc 979 
Ala Gly Ala Asp Met Met Thr Ala Thr Asn Pro Thr Ser Val Gin Leu 
280 285 290 

cag ggc ctt gec acc cag etc eta aac cct gga tec aac cag tea ctg 1027 
Gin Gly Leu Ala Thr Gin Leu Leu Asn Pro Gly Ser Asn Gin Ser Leu 
295 300 305 

age cct ctg etc aac gtc acc cgc gec tac art cca cag cca tea acc 1075 
Ser Pro Leu Leu Asn Val Thr Arg Ala Tyr lie Pro Gin Pro Ser Thr 
310 315 320 325 

tgg ccc atg etc gca ggc gee ate tea ggg caa aca ccc 1114 
Trp Pro Met Leu Ala Gly Ala lie Ser Gly Gin Thr Pro 
330 335 



<210> 144 
<211> 338 
<2i2> PRT 

<213> Corynebacter iu 
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<400> 144 

Met Pro Thr Ala Ala Ala Gin Glu Asn He Arg Trp Glu Glu Cys Pro 
15 10 15 

Pro Gin Val Asp He Ala Ser Ala Gin Cys Gly Ser He Asp Val Pro 
20 25 30 

Met His Tyr Ser Asp Pro Ser Leu Gly Asp He Ser Val Gly Phe Val 
35 40 45 

Lys Val Pro Ala Gin Gly Glu Lys His Gly Thr He Phe Gly Asn Ser 
50 55 60 

Gly Gly Pro Gly Gly Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met 



Asn Trp Pro Glu Ala Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin 
85 90 95 

Pro Arg Gly Met Val Gly Ser Thr Pro Val Asn Cys Asp Asn He Ala 
100 105 110 

Pro Gly Tyr Asp Phe Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val 
115 120 125 

Lys Glu Ser Cys Glu He Gly Thr Pro Gly Tyr Thr Ser Ser Leu Thr 
130 135 140 

Thr Asp Asn Thr Ala Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly 
145 150 155 160 

Asp Asp Lys He Ser He Phe Gly Leu Ser Tyr Gly Thr Tyr Leu Gly 
165 170 175 

Ser Val Tyr Ala Thr Arg Tyr Pro Gin His Thr Asp Lys Val Val Leu 
180 18 5 190 

Asp Ser Ala Met Ala Pro Ser Leu Ala Trp Asn Gly He Met Ala Ser 
195 200 205 

Gin Glu Gin Gly Tyr Lys Asn Ser Leu Asn Asp Phe Phe Thr Trp Val 
210 215 220 

Ala Glu Asn Asn Asp Thr Tyr Gly Leu Gly Thr Thr Pro Leu Ala Val 
225 230 235 240 

Tyr Gin Asn Trp Ser Asn Lys He Val Ala Glu Thr Gly Thr Asn Pro 
245 250 255 

Thr Val Ala Pro Pro Pro Ala Gin Val Gly Asp Val Pro Pro Ala Phe 
260 265 270 

Ala Trp Ala Gly Gin Ala Gly Ala Asp Met Met Thr Ala Thr Asn Pro 
275 280 285 

Thr Ser Val Gin Leu Gin Gly Leu Ala Thr Gin Leu Leu Asn Pro Gly 
290 295 300 

Ser Asn Gin Ser Leu Ser Pro Leu Leu Asn Val Thr Arg Ala Tyr He 
305 310 315 320 
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Pro Gin Pro Ser Thr Trp Pro Met Leu Ala Gly Ala lie Ser Gly Gin 
325 330 335 



<210> 145 
<211> 269 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (246) 
<223> FRXA00982 

<400> 145 

tct caa eta gca gtc caa cca eta etc etc cag gga ace age gac cca 48 

Ser Gin Leu Ala Val Gin Pro Leu Leu Leu Gin Gly Thr Ser Asp Pro 
15 10 15 

caa acc cca tac tgg acc cac aac gag ctt gec gac gec atg aac gec 96 
Gin Thr Pro Tyr Trp Thr His Asn Glu Leu Ala Asp Ala Met Asn Ala 
20 25 30 

cac gtg gtc acc gtc aac gga cca gga cac ggc caa tec ate ggc ggc 144 
His Val Val Thr Val Asn Gly Pro Gly His Gly Gin Ser lie Gly Gly 
35 40 45 

acc aac caa gca ate aac gac att gtt gtg gac tac etc cgc acc gga 192 
Thr Asn Gin Ala lie Asn Asp lie Val Val Asp Tyr Leu Arg Thr Gly 
50 55 60 

cac acc gac gee acc tgg gtc gaa ggc aac aca ccc acc cca att acg 240 
His Thr Asp Ala Thr Trp Val Glu Gly Asn Thr Pro Thr Pro lie Thr 
65 70 75 80 



get ggc taattgcttt ccacttagta gat 
Ala Gly 



<210> 146 
<211> 82 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Ser Gin Leu Ala Val Gin Pro Leu Leu Leu Gin Gly Thr Ser Asp Pro 
1 5 10 15 

Gin Thr Pro Tyr Trp Thr His Asn Glu Leu Ala Asp Ala Met Asn Ala 
20 25 30 

His Val Val Thr Val Asn Gly Pro Gly His Gly Gin Ser He Gly Gly 



Thr Asn Gin Ala He Asn Asp He Val Val Asp Tyr Leu Arg Thr Gly 
50 55 60 
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His Thr Asp Ala Thr Trp Val Glu 
65 70 

Ala Gly 



Gly Asn Thr Pro Thr Pro lie Thr 
75 80 



<210> 147 
<211> 980 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (957) 
<223> RXN01181 

<400> 147 

tct gta ctg etc get cgc gac ttg gtg aac acc cct tea tea cac ctg 
Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 



tac cca gag tec tac tea gta att gca tec aac gaa gcg tec aag cac 96 

Tyr Pro Glu Ser Tyr Ser Val lie Ala Ser Asn Glu Ala Ser Lys His 
20 25 30 

ggc ttg cag acc acc ate ctg gat gag aag cag ctt get gat caa ggt 144 

Gly Leu Gin Thr Thr lie Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 
35 40 45 

ttc ggc ggc ate etc gca gtc ggt aac ggc tec tec cgc aag cct cgt 192 

Phe Gly Gly lie Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 
50 55 60 

ctg ctg cgc ate gat tgg aag cca cgc aag get aag aag teg ate get 240 

Leu Leu Arg lie Asp Trp Lys Pro Arg Lys Ala Lys Lys Ser lie Ala 



ttg gtt ggc aag ggc ate acc ttt gac acc ggc gga att tec ate aag 288 
Leu Val Gly Lys Gly lie Thr Phe Asp Thr Gly Gly lie Ser lie Lys 
85 90 95 

cct ggc gca age atg gag aac atg ate tec gac atg ggt gga tec gca 336 
Pro Gly Ala Ser Met Glu Asn Met lie Ser Asp Met Gly Gly Ser Ala 
100 105 110 

tec gta ttg gee acc att ate get gca get cgt ttg aac ctg teg ate 384 
Ser Val Leu Ala Thr lie lie Ala Ala Ala Arg Leu Asn Leu Ser lie 
115 120 125 

aac gtc ttc gcg ttc eta cca atg get gag aac atg cca tec ggt gac 432 
Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser Gly Asp 
130 135 140 

get ttc cgc ccc ggc gat gtc ate act cat ttc ggt ggt ate acc tec 480 
Ala Phe Arg Pro Gly Asp Val lie Thr His Phe Gly Gly lie Thr Ser 
145 150 155 160 

gaa ate ttg aac acc gac get gaa ggc cgc etc att erg gca gat gee 528 
Glu lie Leu Asn Thr Asp Ala Glu Gly Arg Leu lie Leu Ala Asp Ala 
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att get tac get tct gaa gat aag cct gac tac etc att gat gcg gca 576 

lie Ala Tyr Ala Ser Glu Asp Lys Pro Asp Tyr Leu lie Asp Ala Ala 
180 185 190 

ace ctg act ggt get caa tta gtc get tta ggc ctg egg act tea ggt 624 

Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 

gtc atg ggt acc gat gag ttc cgc gac age gtt gee aag act ggc cgc 672 

Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 

210 215 220 

gag gtt ggc gag caa gca tgg gca atg cct ctt cct gaa gag etc gat 720 

Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 

225 230 235 240 

gag cag gtt aag tec cct gtc get gac ctg cgc aat gtc acc aat tec 768 

Glu Gin Val Lys Ser Pro Val Ala Asp Leu Arg Asn Val Thr Asn Ser 
245 250 255 

cgt ttc gca gga atg tct get gcg ggt cgt tac ttg cag gaa ttc gtt 816 

Arg Phe Ala Gly Met Ser Ala Ala Gly Arg Tyr Leu Gin Glu Phe Val 
260 265 270 

ggt gec gac ate gag tgg get cac gtc gat ate get ggc cct gca tac 864 

Gly Ala Asp He Glu Trp Ala His Val Asp He Ala Gly Pro Ala Tyr 
275 280 285 

aac act get ggt gaa ttc ggt tac acg cca aag cgc gca acc gga caa 912 

Asn Thr Ala Gly Glu Phe Gly Tyr Thr Pro Lys Arg Ala Thr Gly Gin 

290 295 300 

cca gtg cgc acc ttc gtt cag gtt ctg aag gat ctg teg gaa age 957 

Pro Val Arg Thr Phe Val Gin Val Leu Lys Asp Leu Ser Glu Ser 

305 310 315 

taaaegctag ttaaagatca gga 980 

<210> 148 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 
15 10 15 

Tyr Pro Glu Ser Tyr Ser Val He Ala Ser Asn Glu Ala Ser Lys His 



Gly Leu Gin Thr Thr He Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 
35 40 45 

Phe Gly Gly He Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 



Leu Leu Arg He Asp Trp Lys Pro Arg Lys Ala Lys Lys Ser He Ala 
65 70 75 80 
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Leu Val Gly Lys Gly He Thr Phe Asp Thr Gly Gly He Ser He Lys 
85 90 95 

Pro Gly Ala Ser Met Glu Asn Met He Ser Asp Met Gly Gly Ser Ala 
100 105 HO 

Ser Val Leu Ala Thr lie lie Ala Ala Ala Arg Leu Asn Leu Ser He 
115 120 125 

Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser GLy Asp 
130 135 140 

Ala Phe Arg Pro Gly Asp Val lie Thr His Phe Gly Gly He Thr Ser 
145 150 155 160 

Glu lie Leu Asn Thr Asp Ala Glu Gly Arg Leu He Leu Ala Asp Ala 
165 17 0 175 

lie Ala Tyr Ala Ser Glu Asp Lys Pro Asp Tyr Leu He Asp Ala Ala 
180 185 190 

Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 

Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 
210 215 220 

Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 
225 230 235 240 

Glu Gin Val Lys Ser Pro Val Ala Asp Leu Arg Asn Val Thr Asn Ser 
245 250 255 

Arg Phe Ala Gly Met Ser Ala Ala Gly Arg Tyr Leu Gin Glu Phe Val 
260 265 270 

Gly Ala Asp lie Glu Trp Ala His Val Asp He Ala Gly Pro Ala Tyr 
275 280 285 

Asn Thr Ala Gly Glu Phe Gly Tyr Thr Pro Lys Arg Ala Thr Gly Gin 
290 295 300 

Pro Val Arg Thr Phe Val Gin Val Leu Lys Asp Leu Ser Glu Ser 
305 310 315 



<210> 149 
<211> 980 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (957) 

<223> FRXA01181 

<400> 149 

tct gta ctg etc get cgc gac ttg gtg aac acc cct tea tea cac ctg 
Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 
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tac cca gag tec tac tea gta att gca tec aac gaa gcg tec aag cac 
Tyr Pro Glu Ser Tyr Ser Val lie Ala Ser Asn Glu Ala Ser Lys His 



ggc ttg cag acc acc ate ctg gat gag aag cag ctt get gat caa ggt 
Gly Leu Gin Thr Thr lie Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 



ttc ggc ggc ate etc gca gtc ggt aac ggc tec tec cgc aag cct cgt 
Phe Gly Gly He Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 



ctg ctg cgc ate gat tgg aag cca cgc aag get aag aag teg ate get 
Leu Leu Arg He Asp Trp Lys Pro Arg Lys Ala Lys Lys Ser He Ala 



ttg gtt ggc aag ggc ate acc ttt gac acc ggc gga att tec ate aag 
Leu Val Gly Lys Gly He Thr Phe Asp Thr Gly Gly He Ser He Lys 
85 90 95 

cct ggc gca age atg gag aac atg ate tec gac atg ggt gga tec gca 
Pro Gly Ala Ser Met Glu Asn Met He Ser Asp Met Gly Gly Ser Ala 
100 105 110 

tec gta ttg gee acc att ate get gca get cgt ttg aac ctg teg ate 
Ser Val Leu Ala Thr He He Ala Ala Ala Arg Leu Asn Leu Ser He 
115 120 125 

aac gtc ttc gcg ttc eta cca atg get gag aac atg cca tec ggt gac 
Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser Gly Asp 
130 135 140 

get ttc cgc ccc ggc gat gtc ate act cat ttc ggt ggt ate acc tec 
Ala Phe Arg Pro Gly Asp Val He Thr His Phe Gly Gly He Thr Ser 
145 150 155 160 

gaa ate ttg aac acc gac get gaa ggc cgc etc att ctg gca gat gec 
Glu He Leu Asn Thr Asp Ala Glu Gly Arg Leu He Leu Ala Asp Ala 
165 170 175 

att get tac get tct gaa gat aag cct gac tac etc att gat gcg gca 
He Ala Tyr Ala Ser Glu Asp Lys Pro Asp Tyr Leu He Asp Ala Ala 
180 185 190 

acc ctg act ggt get caa tta gtc get tta ggc ctg egg act tea ggt 
Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 

gtc atg ggt acc gat gag ttc cgc gac age gtt gee aag act ggc cgc 
Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 
210 215 220 

gag gtt ggc gag caa gca tgg gca atg cct ctt cct gaa gag etc gat 
Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 
225 230 235 240 

gag cag gtt aag tec cct gtc get gac ctg cgc aat gtc acc aat tec 
Glu Gin Val Lys Ser Pro Val Ala Aso Leu Arg Asn Val Thr Asn Ser 
245 250 255 
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cgt ttc gca gga atg tct 

Arg Phe Ala Gly Met Ser 
260 

ggt gcc gac ate gag tgg 

Gly Ala Asp lie Glu Trp 
275 

aac act get ggt gaa ttc 

Asn Thr Ala Gly Glu Phe 
290 

cca gtg cgc acc ttc gtt 

Pro Val Arg Thr Phe Val 
305 310 

taaaegctag ttaaagatca gc 



get gcg ggt cgt tac ttg 
Ala Ala Gly Arg Tyr Leu 
265 

get cac gtc gat arc get 
Ala His Val Asp lie Ala 
280 

ggt tac acg cca aag cgc 
Gly Tyr Thr Pro Lys Arg 
295 300 

cag gtt ctg aag gat ctg 
Gin Val Leu Lys Asp Leu 
315 



cag gaa ttc gtt 816 
Gin Glu Phe Val 
270 

ggc cct gca tac 864 

Gly Pro Ala Tyr 

285 

gca acc gga caa 912 
Ala Thr Gly Gin 



teg gaa age 957 
Ser Glu Ser 



980 



<210> 150 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 150 

Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 
15 10 15 

Tyr Pro Glu Ser Tyr Ser Val lie Ala Ser Asn Glu Ala Ser Lys His 
20 25 30 

Gly Leu Gin Thr Thr lie Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 
35 40 45 

Phe Gly Gly lie Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 
50 55 60 

Leu Leu Arg lie Asp Trp Lys Pro Arg Lys Ala Lys Lys Ser lie Ala 
65 70 75 80 

Leu Val Gly Lys Gly lie Thr Phe Asp Thr Gly Gly lie Ser lie Lys 
85 90 95 

Pro Gly Ala Ser Met Glu Asn Met lie Ser Asp Met Gly Gly Ser Ala 
100 105 110 

Ser Val Leu Ala Thr lie lie Ala Ala Ala Arg Leu Asn Leu Ser lie 
115 120 125 

Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser Gly Asp 
130 135 140 

Ala Phe Arg Pro Gly Asp Val He Thr His Phe Gly Gly He Thr Ser 
145 150 155 160 

Glu He Leu Asn Thr Asp Ala Glu Gly Arg Leu He Leu Ala Asp Ala 
165 17 0 17 5 



He Ala Tyr Ala Ser Glu Asp Lys Pre Asp Tyr Leu He Asp Ala Ala 
180 185 " 190 
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Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 

Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 
210 215 220 

Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 
225 230 235 240 

Glu Gin Val Lys Ser Pro Val Ala Asp Leu Arg Asn Val Thr Asn Ser 
245 250 255 

Arg Phe Ala Gly Met Ser Ala Ala Gly Arg Tyr Leu Gin Glu Phe Val 
260 265 270 

Gly Ala Asp He Glu Trp Ala His Val Asp He Ala Gly Pro Ala Tyr 
275 280 285 

Asn Thr Ala Gly Glu Phe Gly Tyr Thr Pro Lys Arg Ala Thr Gly Gin 
290 295 300 

Pro Val Arg Thr Phe Val Gin Val Leu Lys Asp Leu Ser Glu Ser 
305 310 315 



<210> 151 
<211> 2724 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2701) 
<223> RXN01014 

<400> 151 

tcttaaagtt ttctagcaat ccacactagg cgcgaactat cgtggtgtca ttgcgcacct 60 

tctaagggta gcgccccctc aaatttcaag gagcattaaa ttg acg tec act aat 115 

Leu Thr Ser Thr Asn 



etc acc cga cag gaa get teg gat cgt teg agg tta ctg agt gta gaa 
Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg Leu Leu Ser Val Glu 



aac tat gac att gca ctt gat etc aac aac ggt gat gag ttt ttt agt 
Asn Tyr Asp He Ala Leu Asp Leu Asn Asn Gly Asp Glu Phe Phe Ser 



tec tec acc gtt gtc age ttc act gtc agg aag get ggc gat acc ttt 
Ser Ser Thr Val Val Ser Phe Thr Val Arg Lys Ala Gly Asp Thr Phe 



att gat etc cgc gca gca age gtt gag gag gtt cgc ctg gac aat gtg 
He Asp Leu Arg Ala Ala Ser Val Glu Glu Val Arg Leu Asp Asn Val 



tec ate aaa gat gag get eta acc ctt ggc aag aac ggc tac gac gag 
Ser He Lys Asp Glu Ala Leu Thr Leu Gly Lys Asn Gly Tyr Asp Glu 
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acg ttc ggc ate gec ctg aag ggt ctt act ccc ggc gcg cac acc ttg 
Thr Phe Gly lie Ala Leu Lys Gly Leu Thr Pro Gly Ala His Thr Leu 
90 95 100 

egg gta acg gcg tct ate ccc tat tec cgc acc ggt gaa ggc ctg cac 
Arg Val Thr Ala Ser lie Pro Tyr Ser Arg Thr Gly Glu Gly Leu His 
105 110 115 

cgc atg gtg gat cca gca gac aat gag gtg tat ttg tac acc cag ttt 
Arg Met Val Asp Pro Ala Asp Asn Glu Val Tyr Leu Tyr Thr Gin Phe 
120 125 130 

gag acc gec gat gec aag cgt atg ttc gcg tgt ttc gat cag cca gac 
Glu Thr Ala Asp Ala Lys Arg Met Phe Ala Cys Phe Asp Gin Pro Asp 
135 140 145 

etc aag get acc tat gat ctg aac ate aaa act cct aag ggt tgg aag 
Leu Lys Ala Thr Tyr Asp Leu Asn lie Lys Thr Pro Lys Gly Trp Lys 
150 155 160 165 

ate att tec aac tct gag cag cag gtt tec act cag cac act gat tac 
He He Ser Asn Ser Glu Gin Gin Val Ser Thr Gin His Thr Asp Tyr 
170 175 180 

gat acc cac att tec cga gtg gac tat ccc etc tec acc tac ctg att 
Asp Thr His He Ser Arg Val Asp Tyr Pro Leu Ser Thr Tyr Leu He 
185 190 195 

gcg gtg tgc gcg ggt cgt tac cac gag gtg tgc gat gtc tgg aag ggt 
Ala Val Cys Ala Gly Arg Tyr His Glu Val Cys Asp Val Trp Lys Gly 
200 205 210 

acg etc acc cac cat gca gaa aca cct gec gat cag cca act gag ctg 
Thr Leu Thr His His Ala Glu Thr Pro Ala Asp Gin Pro Thr Glu Leu 
215 220 225 

act gtt ccg ctt get etc tac tgc cgc agt tct ttg get aaa gat ctt 
Thr Val Pro Leu Ala Leu Tyr Cys Arg Ser Ser Leu Ala Lys Asp Leu 
230 235 240 245 

gat gcg gtg cgt ctg ttt acc gaa acg aag cag ggc ttt gat tgg tac 
Asp Ala Val Arg Leu Phe Thr Glu Thr Lys Gin Gly Phe Asp Trp Tyr 
250 255 260 

cac cgc aac ttc ggt gtg gcg tac cca ttc ggc aag tac gat cag ate 
His Arg Asn Phe Gly Val Ala Tyr Pro Phe Gly Lys Tyr Asp Gin He 
265 270 275 

ttc gtc cct gaa ttt aat get ggc gcg atg gag aac gec ggc get gtc 
Phe Val Pro Glu Phe Asn Ala Gly Ala Met Glu Asn Ala Gly Ala Val 
280 285 290 

acc ate cgc gat gag tac gtt ttt gca tec aag gca acc cgt tac cgc 
Thr He Arg Asp Glu Tyr Val Phe Ala Ser Lys Ala Thr Arg Tyr Arg 
295 300 305 



tac gag cgc cgc get gaa acc ate ctt cac gag etc get cac a;g tgg 
Tyr Glu Arg Arg Ala Glu Thr He Leu His Glu Leu Ala His Met Trp 
310 315 320 325 
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ttc ggt gtg ctg gtg acc atg cag tgg tgg gat gat ctg tgg etc aac 
Phe Gly Val Leu Val Thr Met Gin Trp Trp Asp Asp Leu Trp Leu Asn 
330 335 " " 340 

gag tec ttc gec act tgg tec gcg gca att tct cag get gag gaa act 
Glu Ser Phe Ala Thr Trp Ser Ala Ala lie Ser Gin Ala Glu Glu Thr 
345 350 355 

gaa tac aac act gca tgg gtg act ttc gec aat gtg gag aag teg tgg 
Glu Tyr Asn Thr Ala Trp Val Thr Phe Ala Asn Val Glu Lys Ser Trp 
360 365 370 

gcg tac cag cag gat cag ctg cct tec acc cac ccg gtg ttc tct gac 
Ala Tyr Gin Gin Asp Gin Leu Pro Ser Thr His Pro Val Phe Ser Asp 
375 380 385 

gga tac gac att gag act gtc gac cag aac ttc gac ggc ate acc tac 
Gly Tyr Asp He Glu Thr Val Asp Gin Asn Phe Asp Gly He Thr Tyr 
390 395 400 ~* 405 

gca aag ggc gee teg gtg etc aag cag ctg cag gca tac gtt ggc cgt 
Ala Lys Gly Ala Ser Val Leu Lys Gin Leu Gin Ala Tyr Val Gly Arg 
410 415 420 

gag gaa ttc ctg gca ggc gta cgc agg cac ttt gec aac cac gca tgg 
Glu Glu Phe Leu Ala Gly Val Arg Arg His Phe Ala Asn His Ala Trp 
425 430 435 

ggc aac gec age ttt gat gat ctg etc ggc gec etc gag cag tec tec 
Gly Asn Ala Ser Phe Asp Asp Leu Leu Gly Ala Leu Glu Gin Ser Ser 
440 445 450 

ggc cgc gac etc tec gac tgg gca aac cag tgg etc aag acc acc ggc 
Gly Arg Asp Leu Ser Asp Trp Ala Asn Gin Trp Leu Lys Thr Thr Gly 
455 460 465 

ate aac acc etc ggc gca aag ttc acc acc gac aac ggc aaa tac acc 
He Asn Thr Leu Gly Ala Lys Phe Thr Thr Asp Asn Gly Lys Tyr Thr 
470 475 480 " 485 

tec ttc tec gtc acc cag acc ggc gec gcg ccg ggt gec ggt gag ctg 
Ser Phe Ser Val Thr Gin Thr Gly Ala Ala Pro Gly Ala Gly Glu Leu 
490 " 495 " 500 

egg act cac cgc ate gcg gtg ggt ctt tat aag ctt gtc gac gga tec 
Arg Thr His Arg He Ala Val Gly Leu Tyr Lys Leu Val Asp Gly Ser 
505 510 ' 515 

etc aac cgc tac gca cga gta gaa ctt gac tgc agt ggc gcg teg aca 
Leu Asn Arg Tyr Ala Arg Val Glu Leu Asp Cys Ser Gly Ala Ser Thr 
520 ' 525 ~ 530 



age gtt gaa gag ate gtt gga ctt gag cag get gac ttc gtg ctg gtc 1747 

Ser Val Glu Glu He Val Gly Leu Glu Gin Ala Asp Phe Val Leu Val 

535 540 545 

aac gat gat gat ctg acg tat gcg ctg ctg gat ctg gat gat gat tea 1795 

Asn Asp Asp Asp Leu Thr Tyr Ala Leu Leu Asp Leu Asp Asp Asp Ser 

550 ' 555 560 565 

cgc aat ttt gtc ate gac aat ate gat aag ttc age gac cct atg cct 1843 
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Arg Asn Phe Val He Asp Asn lie Asp Lys Phe Ser Asp Pro Met Pro 

570 575 580 

cgc acg ctg gtg tgg tec get gcg tgg gag atg act cgc get ggt cag 1891 

Arg Thr Leu Val Trp Ser Ala Ala Trp Glu Met Thr Arg Ala Gly Gin 

585 590 595 

atg aag get cgt gat ttc ate gcg ctg gtt get cgt ggc get get gcg 1939 

Met Lys Ala Arg Asp Phe He Ala Leu Val Ala Arg Gly Ala Ala Ala 

600 605 610 

gaa act gaa att get gtg ctg gag cgc att etc gcg cag get acc tct 1987 

Glu Thr Glu He Ala Val Leu Glu Arg He Lea Ala Gin Ala Thr Ser 

615 620 625 

gcg ctg aag age tac gee gac cca gcg tgg gca gaa gca act gga aat 2035 

Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp Ala Glu Ala Thr Gly Asn 
630 635 640 645 

gac ctg ctg gec gat get ttc ctt gag ggt get cgc tec gca gaa cca 2083 

Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly Ala Arg Ser Ala Glu Pro 

650 655 660 

gac tec gac act cag ttg gcg ttc att cag get ctg gca aaa gca acg 2131 

Asp Ser Asp Thr Gin Leu Ala Phe lie Gin Ala Leu Ala Lys Ala Thr 

665 670 675 

etc aat gat get get gee gat tac ttc cgc gac att ctt gee ggc aac 2179 

Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg Asp He Leu Ala Gly Asn 

680 685 690 

gtc gaa ggc ctg acc gtg gat cct gac ctg cgt tgg tgg gca ctg act 2227 

Val Glu Gly Leu Thr Val Asp Pro Asp Leu Arg Trp Trp Ala Leu Thr 

695 700 705 

gcg ctt ate gec cgt ggt gac ate gag get gtc gaa gat gca ate gee 2275 

Ala Leu He Ala Arg Gly Asp He Glu Ala Val Glu Asp Ala He Ala 
710 715 720 725 

get gaa ctt tec cgc gac aac tec agt gee tec ttc etc gca tea ctt 2323 

Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala Ser Phe Leu Ala Ser Leu 

730 735 740 

cga gec ggt gee get gtg aac act gaa gaa gtg aag get get gca tac 2371 

Arg Ala Gly Ala Ala Val Asn Thr Glu Glu Val Lys Ala Ala Ala Tyr 

745 750 755 

aag cat gtc acg gca gtt gat agt ggc eta tec aac ctg gag ctg cgc 2419 

Lys His Val Thr Ala Val Asp Ser Gly Leu Ser Asn Leu Glu Leu Arg 

760 765 770 

cac aag att gaa ggc etc aca ttc act ggc tct tct gaa ctg ctg caa 2467 

His Lys He Glu Gly Leu Thr Phe Thr Gly Ser Ser Glu Leu Leu Gin 

775 780 785 

gec tac aac gag cag tac ttc gaa ate ctt gat gat gtg tgg gcg aac 2515 

Ala Tyr Asn Glu Gin Tyr Phe Glu He Leu Asp Asp Val Trp Ala Asn 
790 795 800 805 

ttc tec ggc gaa atg gca cag cag ate gtc etc gga ctg ttc cct tea 2563 

Pne Ser Gly Glu Met Ala Gin Gin He Val Leu Gly Leu Phe Pro Ser 
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tgg aac gtt tec gaa gag ggt etc aag cgt acc gac gag ttt ctt gat 2611 
Trp Asn Val Ser Glu Glu Gly Leu Lys Arg Thr Asp Glu Phe Leu Asp 
825 830 835 

ggc gaa cat gtc gca ggc ate aag cga att gtt tec gaa tec etc gac 2659 
Gly Glu His Val Ala Gly He Lys Arg He Val Ser Glu Ser Leu Asp 
840 845 850 

cgc act gec cgt get ctg cgc aac cgt gcg gca gat get gcg 2701 
Arg Thr Ala Arg Ala Leu Arg Asn Arg Ala Ala Asp Ala Ala 
855 860 865 

taagtaaaag attctcaatc cca 2724 

<210> 152 
<211> 867 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 152 

Leu Thr Ser Thr Asn Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg 
1 5 io 15 

Leu Leu Ser Val Glu Asn Tyr Asp He Ala Leu Asp Leu Asn Asn Gly 
20 25 30 

Asp Glu Phe Phe Ser Ser Ser Thr Val Val Ser Phe Thr Val Arg Lys 
35 40 45 

Ala Gly Asp Thr Phe He Asp Leu Arg Ala Ala Ser Val Glu Glu Val 
50 55 60 

Arg Leu Asp Asn Val Ser He Lys Asp Glu Ala Leu Thr Leu Gly Lys 
65 70 75 80 

Asn Gly Tyr Asp Glu Thr Phe Gly He Ala Leu Lys Gly Leu Thr Pro 
85 90 95 

Gly Ala His Thr Leu Arg Val Thr Ala Ser He Pro Tyr Ser Arg Thr 
100 105 HO 

Gly Glu Gly Leu His Arg Met Val Asp Pro Ala Asp Asn Glu Val Tyr 
115 120 125 

Leu Tyr Thr Gin Phe Glu Thr Ala Asp Ala Lys Arg Met Phe Ala Cys 
130 135 140 

Phe Asp Gin Pro Asp Leu Lys Ala Thr Tyr Aso Leu Asn He Lys Thr 
145 150 155 160 

Pro Lys Gly Trp Lys He He Ser Asn Ser Glu Gin Gin Val Ser Thr 

165 170 175 

Gin His Thr Asp Tyr Asp Thr His He Ser Arg Val Asp Tyr Pro Leu 
180 185 190 

Ser Thr Tyr Leu He Ala Val Cys Ala Gly Ara Tyr His Glu Val Cys 
195 200 " 205 
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Asp Val Trp Lys Gly Thr Leu Thr His His Ala Glu Thr Pro Ala Asp 
210 215 220 

Gin Pro Thr Glu Leu Thr Val Pro Leu Ala Leu Tyr Cys Arg Ser Ser 
225 230 235 240 

Leu Ala Lys Asp Leu Asp Ala Val Arg Leu Phe Thr Glu Thr Lys Gin 
245 250 255 

Gly Phe Asp Trp Tyr His Arg Asn Phe Gly Val Ala Tyr Pro Phe Gly 
260 265 270 

Lys Tyr Asp Gin lie Phe Val Pro Glu Phe Asn Ala Gly Ala Met Glu 
275 280 285 

Asn Ala Gly Ala Val Thr lie Arg Asp Glu Tyr Val Phe Ala Ser Lys 
290 295 300 

Ala Thr Arg Tyr Arg Tyr Glu Arg Arg Ala Glu Thr He Leu His Glu 
305 310 315 320 

Leu Ala His Met Trp Phe Gly Val Leu Vai Thr Met Gin Trp Trp Asp 
325 330 335 

Asp Leu Trp Leu Asn Glu Ser Phe Ala Thr Trp Ser Ala Ala He Ser 
340 345 350 

Gin Ala Glu Glu Thr Glu Tyr Asn Thr Ala Trp Val Thr Phe Ala Asn 
355 360 365 

Val Glu Lys Ser Trp Ala Tyr Gin Gin Asp Gin Leu Pro Ser Thr His 
370 375 380 

Pro Val Phe Ser Asp Gly Tyr Asp He Glu Thr Val Asp Gin Asn Phe 
385 390 395 400 

Asp Gly He Thr Tyr Ala Lys Gly Ala Ser Val Leu Lys Gin Leu Gin 
405 410 415 

Ala Tyr Val Gly Arg Glu Glu Phe Leu Ala Gly Val Arg Arg His Phe 
420 425 430 

Ala Asn His Ala Trp Gly Asn Ala Ser Phe Asp Asp Leu Leu Gly Ala 
435 440 445 

Leu Glu Gin Ser Ser Gly Arg Asp Leu Ser Asp Trp Ala Asn Gin Trp 
450 455 460 

Leu Lys Thr Thr Gly lie Asn Thr Leu Gly Ala Lys Phe Thr Thr Asp 
465 470 475 480 

Asn Gly Lys Tyr Thr Ser Phe Ser Val Thr Gin Thr Gly Ala Ala Pro 
485 490 495 

Gly Ala Gly Glu Leu Arg Thr His Arg He Ala Val Gly Leu Tyr Lys 
500 505 510 

Leu Val Asp Gly Ser Leu Asn Arg Tyr Ala Arg Val Glu Leu Asp Cys 
515 520 525 
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Ser Gly Ala Ser Thr Ser Val Glu Glu He Val Gly Leu Glu Gin Ala 
530 535 540 

Asp Phe Val Leu Val Asn Asp Asp Asp Leu Thr Tyr Ala Leu Leu Asp 
545 550 555 560 

Leu Asp Asp Asp Ser Arg Asn Phe Val He Asp Asn He Asp Lys Phe 
565 570 575 

Ser Asp Pro Met Pro Arg Thr Leu Val Trp Ser Ala Ala Trp Glu Met 
580 585 590 

Thr Arg Ala Gly Gin Met Lys Ala Arg Asp Phe He Ala Leu Val Ala 
595 600 605 

Arg Gly Ala Ala Ala Glu Thr Glu He Ala Val Leu Glu Arg He Leu 
610 615 620 

Ala Gin Ala Thr Ser Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp Ala 
625 630 635 640 

Glu Ala Thr Gly Asn Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly Ala 
645 650 655 

Arg Ser Ala Glu Pro Asp Ser Asp Thr Gin Leu Ala Phe He Gin Ala 
660 665 670 

Leu Ala Lys Ala Thr Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg Asp 
675 680 685 

He Leu Ala Gly Asn Val Glu Gly Leu Thr Val Asp Pro Asp Leu Arg 
690 695 700 

Trp Trp Ala Leu Thr Ala Leu He Ala Arg Gly Asp He Glu Ala Val 
705 710 715 720 

Glu Asp Ala He Ala Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala Ser 
725 730 735 

Phe Leu Ala Ser Leu Arg Ala Gly Ala Ala Val Asn Thr Glu Glu Val 
740 745 750 

Lys Ala Ala Ala Tyr Lys His Val Thr Ala Val Asp Ser Gly Leu Ser 
755 760 765 

Asn Leu Glu Leu Arg His Lys He Glu Gly Leu Thr Phe Thr Gly Ser 
770 775 780 

Ser Glu Leu Leu Gin Ala Tyr Asn Glu Gin Tyr Phe Glu He Leu Asp 
785 790 795 800 

Asp Val Trp Ala Asn Phe Ser Gly Glu Met Ala Gin Gin He Val Leu 
805 810 815 

Gly Leu Phe Pro Ser Trp Asn Val Ser Glu Glu Gly Leu Lys Arg Thr 
820 825 830 

Asp Glu Phe Leu Asp Gly Glu His Val Ala Gly He Lys Arg He Val 
835 840 845 

Ser Glu Ser Leu Asp Arg Thr Ala Arg Ala Leu Arg Asn Arg Ala Ala 
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850 855 860 

Asp Ala Ala 
865 



<210> 153 
<211> 1578 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1578) 

<223> FRXA01014 

<400> 153 

gat gat ctg tgg etc aac gag tec ttc gec act tgg tec gcg gca att 48 

Asp Asp Leu Trp Leu Asn Glu Ser Phe Ala Thr Trp Ser Ala Ala lie 
15 10 15 

tct cag get gag gaa act gaa tac aac act gca tgg gtg act ttc gec 96 
Ser Gin Ala Glu Glu Thr Glu Tyr Asn Thr Ala Trp Val Thr Phe Ala 
20 25 30 

aat gtg gag aag teg tgg gcg tac cag cag gar cag ctg cct tec ace 144 
Asn Val Glu Lys Ser Trp Ala Tyr Gin Gin Asp Gin Leu Pro Ser Thr 
35 40 45 

cac ccg gtg ttc tct gac gga tac gac att gag act gtc gac cag aac 192 
His Pro Val Phe Ser Asp Gly Tyr Asp lie Glu Thr Val Asp Gin Asn 
50 55 60 

ttc gac ggc ate acc tac gca aag ggc gec teg gtg etc aag cag ctg 240 
Phe Asp Gly lie Thr Tyr Ala Lys Gly Ala Ser Val Leu Lys Gin Leu 
65 70 75 80 

cag gca tac gtt ggc cgt gag gaa ttc ctg gca ggc gta cgc agg cac 288 
Gin Ala Tyr Val Gly Arg Glu Glu Phe Leu Ala Gly Val Arg Arg His 
85 90 95 

ttt gec aac cac gca tgg ggc aac gec age ttt gat gat ctg etc ggc 336 
Phe Ala Asn His Ala Trp Gly Asn Ala Ser Phe Asp Asp Leu Leu Gly 
100 105 110 

gec etc gag cag tec tec ggc cgc gac ere tec gac tgg gca aac cag 384 
Ala Leu Glu Gin Ser Ser Gly Arg Asp Leu Ser Asp Trp Ala Asn Gin 
115 120 125 

tgg etc aag acc acc ggc ate aac acc etc ggc gca aag ttc acc acc 432 
Trp Leu Lys Thr Thr Gly He Asn Thr Leu Gly Ala Lys Phe Thr Thr 
130 135 140 

gac aac ggc aaa tac acc tec ttc tec gtc acc cag acc ggc gec gcg 480 
Asp Asn Gly Lys Tyr Thr Ser Phe Ser Val Thr Gin Thr Gly Ala Ala 
145 150 155 160 

ccg ggt gee ggt gag erg egg act cac cgc ate gcg gtg ggt ctt tat 528 
Pro Gly Ala Gly Glu Leu Arg Thr His Arg He Ala Val Gly Leu Tyr 

165 no n5 
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aag ctt gtc gac gga tec etc aac cgc tac gca cga gta gaa ctt gac 576 

Lys Leu Val Asp Gly Ser Leu Asn Arg Tyr Ala Arg Val Glu Leu Asp 

180 185 190 

tgc agt ggc gcg teg aca age gtt gaa gag ate gtt gga ctt gag cag 624 

Cys Ser Gly Ala Ser Thr Ser Val Glu Glu lie Val Gly Leu Glu Gin 

195 200 205 

get gac ttc gtg ctg gtc aac gat gat gat ctg acg tat gcg ctg ctg 672 

Ala Asp Phe Val Leu Val Asn Asp Asp Asp Leu Thr Tyr Ala Leu Leu 

210 215 " 220 

gat ctg gat gat gat tea cgc aat ttt gtc ate gac aat att gat aag 720 

Asp Leu Asp Asp Asp Ser Arg Asn Phe Val lie Asp Asn lie Asp Lys 

225 230 235 240 

ttc age gac cct atg cct cgc acg ctg gtg tgg tec get gcg tgg gag 768 

Phe Ser Asp Pro Met Pro Arg Thr Leu Val Trp Ser Ala Ala Trp Glu 

245 250 255 

atg act cgc get ggt cag atg aag get cgt gat ttc ate gcg ctg gtt 816 

Met Thr Arg Ala Gly Gin Met Lys Ala Arg Asp Phe He Ala Leu Val 

260 265 270 

get cgt ggc get get gcg gaa act gaa att get gtg ctg gag cgc att 864 

Ala Arg Gly Ala Ala Ala Glu Thr Glu He Ala Val Leu Glu Arg He 

275 280 285 

etc gcg cag get ace tct gcg ctg aag age tac gee gac cca gcg tgg 912 

Leu Ala Gin Ala Thr Ser Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp 

290 295 300 

gca gaa gca act gga aat gac ctg ctg gee gat get ttc ctt gag ggt 960 

Ala Glu Ala Thr Gly Asn Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly 

305 310 315 320 

get cgc tec gca gaa cca gac tec gac act cag ttg gcg ttc att cag 1008 

Ala Arg Ser Ala Glu Pro Asp Ser Asp Thr Gin Leu Ala Phe He Gin 

325 330 335 

get ctg gca aaa gca acg etc aat gat get get gec gat tac ttc cgc 1056 

Ala Leu Ala Lys Ala Thr Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg 

340 345 350 

gac att ctt gec ggc aac gtc gaa ggc ctg ace gtg gat cct gac ctg 1104 

Asp He Leu Ala Gly Asn Val Glu Gly Leu Thr Val Asp Pro Asp Leu 

355 360 365 

cgt tgg tgg gca ctg act gcg ctt ate gec cgt ggt gac ate gag get 1152 

Arg Trp Trp Ala Leu Thr Ala Leu He Ala Arg Gly Asp He Glu Ala 

370 375 380 

gtc gaa gat gca ate gee get gaa ctt tec cgc gac aac tec agt gee 1200 

Val Glu Asp Ala He Ala Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala 

385 390 395 400 

tec ttc etc gca tea ctt cga gee ggt gee get gtg aac act gaa gaa 1248 

Ser Phe Leu Ala Ser Leu Arg Ala Gly Ala Ala Val Asn Thr Glu Glu 

405 410 415 

gtg aag get get gca tac aag cat gtc ccg gca gtt gat agt ggc eta 1296 
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Val Lys Ala Ala Ala Tyr Lys His Val Pro Ala Val Asp Ser Gly Leu 

420 425 430 

tec aac ctg gag ctg cgc cac aag att gaa ggc etc aca ttc act ggc 1344 

Ser Asn Leu Glu Leu Arg His Lys lie Glu Gly Leu Thr Phe Thr Gly 

435 440 445 

tct ttt gaa ctg ctg caa gec tac aac gag cag tac ttc gaa ate ctt 1392 

Ser Phe Glu Leu Leu Gin Ala Tyr Asn Glu Gin Tyr Phe Glu lie Leu 

450 455 460 

gat gat gtg tgg gcg aac ttc tec ggc gaa atg gca cag cag ate gtc 1440 

Asp Asp Val Trp Ala Asn Phe Ser Gly Glu Met Ala Gin Gin lie Val 

465 470 475 480 

etc gga ctg ttc cct tea tgg aac gtt tec gaa gag ggt etc aag cgt 1488 

Leu Gly Leu Phe Pro Ser Trp Asn Val Ser Glu Glu Gly Leu Lys Arg 

485 490 495 

acc gac gag ttt ctt gat ggc gaa car gtc gca ggc ate aag cga att 1536 

Thr Asp Glu Phe Leu Asp Gly Glu His Val Ala Gly lie Lys Arg lie 

500 505 510 

gtt tec gaa tec etc gac cgc act gee cgt get ctg cgc aac 1578 

Val Ser Glu Ser Leu Asp Arg Thr Ala Arg Ala Leu Arg Asn 

515 520 525 



<210> 154 
<211> 526 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 154 

Asp Asp Leu Trp Leu Asn Glu Ser Phe Ala Thr Trp Ser Ala Ala lie 
15 10 15 

Ser Gin Ala Glu Glu Thr Glu Tyr Asn Thr Ala Trp Val Thr Phe Ala 
20 25 30 

Asn Val Glu Lys Ser Trp Ala Tyr Gin Gin Asp Gin Leu Pro Ser Thr 
35 " 40 45 

His Pro Val Phe Ser Asp Gly Tyr Asp lie Glu Thr Val Asp Gin Asn 
50 55 60 

Phe Asp Gly lie Thr Tyr Ala Lys Gly Ala Ser Val Leu Lys Gin Leu 
65 70 75 80 

Gin Ala Tyr Val Gly Arg Glu Glu Phe Leu Ala Gly Val Arg Arg His 
85 90 95 

Phe Ala Asn His Ala Trp Gly Asn Ala Ser Phe Asp Asp Leu Leu Gly 
100 105 110 

Ala Leu Glu Gin Ser Ser Gly Arg Asp Leu Ser Asp Trp Ala Asn Gin 
115 120 125 



Trp Leu Lys Thr Thr Gly lie Asn Thr Leu Gly Ala Lys Phe Thr Thr 
130 135 140 
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Asp Asn Gly Lys Tyr Thr Ser Phe Ser Val Thr Gin Thr Gly Ala Ala 
145 150 155 160 

Pro Gly Ala Gly Glu Leu Arg Thr His Arg lie Ala Val Gly Leu Tyr 
165 170 175 

Lys Leu Val Asp Gly Ser Leu Asn Arg Tyr Ala Arg Val Glu Leu Asp 
180 185 190 

Cys Ser Gly Ala Ser Thr Ser Val Glu Glu lie Val Gly Leu Glu Gin 
195 200 205 

Ala Asp Phe Val Leu Val Asn Asp Asp Asp Leu Thr Tyr Ala Leu Leu 
210 215 220 

Asp Leu Asp Asp Asp Ser Arg Asn Phe Val lie Asp Asn lie Asp Lys 
225 230 235 240 

Phe Ser Asp Pro Met Pro Arg Thr Leu Val Trp Ser Ala Ala Trp Glu 
245 250 255 

Met Thr Arg Ala Gly Gin Met Lys Ala Arg Asp Phe lie Ala Leu Val 
260 265 270 

Ala Arg Gly Ala Ala Ala Glu Thr Glu He Ala Val Leu Glu Arg He 
275 280 285 

Leu Ala Gin Ala Thr Ser Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp 
290 295 300 

Ala Glu Ala Thr Gly Asn Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly 
305 310 315 320 

Ala Arg Ser Ala Glu Pro Asp Ser Asp Thr Gin Leu Ala Phe He Gin 
325 330 335 

Ala Leu Ala Lys Ala Thr Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg 
340 345 350 

Asp He Leu Ala Gly Asn Val Glu Gly Leu Thr Val Asp Pro Asp Leu 
355 360 365 

Arg Trp Trp Ala Leu Thr Ala Leu lie Ala Arg Gly Asp He Glu Ala 
370 375 380 

Val Glu Asp Ala He Ala Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala 
385 390 395 400 

Ser Phe Leu Ala Ser Leu Arg Ala Gly Ala Ala Val Asn Thr Glu Glu 
405 410 415 

Val Lys Ala Ala Ala Tyr Lys His Val Pro Ala Val Asp Ser Gly Leu 
420 425 430 

Ser Asn Leu Glu Leu Arg His Lys He Glu Gly Leu Thr Phe Thr Gly 
435 440 445 

Ser Phe Glu Leu Leu Gin Ala Tyr Asn Glu Gin Tyr Phe Glu He Leu 
450 455 460 

Asp Asp Val Trp Ala Asn Phe Ser Gly Glu Met Ala Gin Gin He Val 
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465 470 475 480 

Leu Gly Leu Phe Pro Ser Trp Asn Val Ser Glu Glu Gly Leu Lys Arg 
485 490 495 

Thr Asp Glu Phe Leu Asp Gly Glu His Val Ala Gly lie Lys Arg lie 
500 505 510 

Val Ser Glu Ser Leu Asp Arg Thr Ala Arg Ala Leu Arg Asn 
515 520 525 



<210> 155 
<211> 964 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> FRXA01018 

<400> 155 

tcttaaagtt ttctagcaat ccacactagg cgcgaactat cgtggtgtca ttgcgcacct 60 

tctaagggta gcgccccctc aaatttcaag gagcattaaa ttg acg tec act aat 115 

Leu Thr Ser Thr Asn 



etc acc cga cag gaa get teg gat cgt teg agg tta ctg agt gta gaa 
Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg Leu Leu Ser Val Glu 



aac tat gac att gca ctt gat etc aac aac ggt gat gag ttt ttt agt 

Asn Tyr Asp lie Ala Leu Asp Leu Asn Asn Gly Asp Glu Phe Phe Ser 
25 30 35 

tec tec acc gtt gtc age ttc act gtc agg aag get ggc gat acc ttt 

Ser Ser Thr Val Val Ser Phe Thr Val Arg Lys Ala Gly Asp Thr Phe 



att gat etc cgc gca gca age gtt gag gag gtt cgc ctg gac aat gtg 
He Asp Leu Arg Ala Ala Ser Val Glu Glu Val Arg Leu Asp Asn Val 



tec ate aaa gat gag get eta acc ctt ggc aag aac ggc tac gac gag 
Ser He Lys Asp Glu Ala Leu Thr Leu Gly Lys Asn Gly Tyr Asp Glu 



acg ttc ggc ate gee ctg aag ggt ctt act ccc ggc gcg cac acc ttg 

Thr Phe Gly He Ala Leu Lys Gly Leu Thr Pro Gly Ala His Thr Leu 
90 95 100 

egg gta acg gcg tct ate ccc tat tec cgc acc ggt gaa ggc ctg cac 

Arg Val Thr Ala Ser He Pro Tyr Ser Arg Thr Gly Glu Gly Leu His 
105 110 115 

cgc atg gtg gat cca gca gac aat gag gtg tar ttg tac acc cag ttt 

A.rg Met Val Asp Pro Ala Asp Asn Glu Val Tyr Leu Tyr Thr Gin Phe 

120 125 130 



BGI-132CP 



- 253 - 



gag acc gcc gat gcc aag cgt atg ttc gcg tgt ttc gat cag cca gac 547 
Glu Thr Ala Asp Ala Lys Arg Met Phe Ala Cys Phe Asp Gin Pro Asp 
135 140 145 

etc aag get acc tat gat ctg aac ate aaa act cct aag ggt tgg aag 595 
Leu Lys Ala Thr Tyr Asp Leu Asn lie Lys Thr Pro Lys Gly Trp Lys 
150 155 160 165 

ate att tec aac tct gag cag cag gtt tec act cag cac act gat tac 643 
He He Ser Asn Ser Glu Gin Gin Val Ser Thr Gin His Thr Asp Tyr 
170 175 180 

gat acc cac att tec cga gtg gac tat ccc etc tec acc tac ctg att 691 
Asp Thr His He Ser Arg Val Asp Tyr Pro Leu Ser Thr Tyr Leu He 
185 190 195 

gcg gtg tgc gcg ggt cgt tac cac gag gtg tgc gat gtc tgg aag ggt 739 
Ala Val Cys Ala Gly Arg Tyr His Glu Val Cys Asp Val Trp Lys Gly 
200 205 210 

acg etc acc cac cat gca gaa aca cct gcc gat cag cca act gag ctg 787 
Thr Leu Thr His His Ala Glu Thr Pro Ala Asp Gin Pro Thr Glu Leu 
215 220 225 

act gtt ccg ctt get etc tac tgc cgc agt tct ttg get aaa gat ctt 835 
Thr Val Pro Leu Ala Leu Tyr Cys Arg Ser Ser Leu Ala Lys Asp Leu 
230 235 240 245 

gat gcg gtg cgt ctg ttt acc gaa acg aag cag ggc ttt gat tgg tac 883 
Asp Ala Val Arg Leu Phe Thr Glu Thr Lys Gin Gly Phe Asp Trp Tyr 
250 255 260 

cac cgc aac ttc ggt gtg gcg tac cca ttc ggc aag tac gat cag ate 931 
His Arg Asn Phe Gly Val Ala Tyr Pro Phe Gly Lys Tyr Asp Gin He 
265 270 275 

ttc gtc cct gaa ttt aat get ggc gcg atg gag 964 
Phe Val Pro Glu Phe Asn Ala Gly Ala Met Glu 
280 285 



<210> 156 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Leu Thr Ser Thr Asn Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg 
15 10 15 

Leu Leu Ser Val Glu Asn Tyr Asp He Ala Leu Asp Leu Asn Asn Gly 
20 25 30 

Asp Glu Phe Phe Ser Ser Ser Thr Val Val Ser Phe Thr Val Arg Lys 
35 40 45 

Ala Gly Asp Thr Phe He Asp Leu Arg Ala Ala Ser Val Glu Glu Val 
50 55 60 



Arg Leu Asp Asn Val Ser He i,ys Asp Glu Ala Leu Thr Leu Gly Lys 
65 70 75 80 
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Asn Gly Tyr Asp Glu Thr Phe Gly He Ala Leu Lys Gly Leu Thr Pro 
8 5 90 95 

Gly Ala His Thr Leu Arg Val Thr Ala Ser He Pro Tyr Ser Arg Thr 
100 105 110 

Gly Glu Gly Leu His Arg Met Val Asp Pro Ala Asp Asn Glu Val Tyr 
115 120 125 

Leu Tyr Thr Gin Phe Glu Thr Ala Asp Ala Lys Arg Met Phe Ala Cys 
130 135 140 

Phe Asp Gin Pro Asp Leu Lys Ala Thr Tyr Asp Leu Asn He Lys Thr 
145 150 155 160 

Pro Lys Gly Trp Lys He He Ser Asn Ser Glu Gin Gin Val Ser Thr 
165 170 175 

Gin His Thr Asp Tyr Asp Thr His He Ser Arg Val Asp Tyr Pro Leu 
180 185 190 

Ser Thr Tyr Leu He Ala Val Cys Ala Gly Arg Tyr His Glu Val Cys 
195 200 205 

Asp Val Trp Lys Gly Thr Leu Thr His His Ala Glu Thr Pro Ala Asp 
210 215 220 

Gin Pro Thr Glu Leu Thr Val Pro Leu Ala Leu Tyr Cys Arg Ser Ser 
225 230 235 240 

Leu Ala Lys Asp Leu Asp Ala Val Arg Leu Phe Thr Glu Thr Lys Gin 
245 250 255 

Gly Phe Asp Trp Tyr His Arg Asn Phe Gly Val Ala Tyr Pro Phe Gly 
260 265 270 

Lys Tyr Asp Gin He Phe Val Pro Glu Phe Asn Ala Gly Ala Met Glu 
275 280 285 



<210> 157 
<211> 1902 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (1879) 
<223> RXN01046 

<400> 157 

tagcgatcct aggcaaaatg caccagctaa ccccaccgct caaccgccat ctgcccccac 60 

ctcacactca tcacagcagg gtctccctcc gggcgccatt atg ate cct ttt cca 11 

Met He Pro Phe Pro 
1 5 
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ggg caa ccg cag cag caa age gca ccc aat gac gag acc cgt ttc ate 
Gly Gin Pro Gin Gin Gin Ser Ala Pro Asn Asp Glu Thr Arg Phe He 



gac ctt aac gaa cgt cat aaa gat gat gaa cca gec ctg ttt cgc gat 
Asp Leu Asn Glu Arg His Lys Asp Asp Glu Pro Ala Leu Phe Arg Asp 



gat gtt att gat caa act etc get att ttc ate age aaa aat aag ccc 
Asp Val He Asp Gin Thr Leu Ala He Leu He Ser Lys Asn Lys Pro 



aat gcg eta etc gtt ggg cct gec ggt aca ggt aaa tec cgt ate gca 
Asn Ala Leu Leu Val Gly Pro Ala Gly Thr Gly Lys Ser Arg He Ala 



gaa gat att gcg cgc cgc ctt gec aat gat gac gta tct att ccc gat 
Glu Asp He Ala Arg Arg Leu Ala Asn Asp Asp Val Ser He Pro Asp 



cag ctt gtc ggc cac cgt att ctt gat gtc tec att gca gag ctt gtt 
Gin Leu Val Gly His Arg He Leu Asp Val Ser He Ala Glu Leu Val 
90 95 100 

get ggt get ggc gtt gtt ggt cag etc aag aaa cgc att ctg gat etc 
Ala Gly Ala Gly Val Val Gly Gin Leu Lys Lys Arg He Leu Asp Leu 
105 110 115 

ate aag tat gcg acc gac ccg agt aac aaa gtc att ate ttt att gac 
He Lys Tyr Ala Thr Asp Pro Ser Asn Lys Val He lie Phe He Asp 
120 125 130 

gag att cac caa att get ggt gat cag tec agt cac agt gga teg caa 
Glu He His Gin He Ala Gly Asp Gin Ser Ser His Ser Gly Ser Gin 
135 140 145 

gec aaa gtt get cag att etc aaa ccc tat ctt gee cgt ggt gac ctt 
Ala Lys Val Ala Gin He Leu Lys Pro Tyr Leu Ala Arg Gly Asp Leu 
150 155 160 165 

cgt gtt att ggt gec acc acc acc cag gaa get cgt gac ttc gat cat 
Arg Val He Gly Ala Thr Thr Thr Gin Glu Ala Arg Asp Phe Asp His 
170 175 180 

gat cca gec etc aaa cgc cgt ttt age aga gta aat gtc gat gaa ttt 
Asp Pro Ala Leu Lys Arg Arg Phe Ser Arg Val Asn Val Asp Glu Phe 
185 190 195 

gat cga gat caa acg etc act att ctt cat get gca cgt gat ggt tac 
Asp Arg Asp Gin Thr Leu Thr He Leu His Ala Ala Arg Asp Gly Tyr 
200 205 210 

etc aaa cat ttc aac aac get gtc acg gta tct gac gac gta ctg ggc 
Leu Lys His Phe Asn Asn Ala Val Thr Val Ser Asp Asp Val Leu Gly 
215 220 225 

tat gtc tac acc tac teg cag caa ttc aac cca ggc aat aca gca caa 
Tyr Val Tyr Thr Tyr Ser Gin Gin Phe Asn Pro Gly Asn Thr Ala Gin 
230 ' 235 240 245 

cct gat gca gca ctg acg ctg ttt gat aag gcg ttg get tec eta act 
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Pro Asp Ala Ala Leu Thr Leu Phe Asp Lys Ala Leu Ala Ser Leu Thr 
250 255 260 

atg gag aaa cag cgt ctg ate aac aac cat gtc att gcg ccg teg etc 
Met Glu Lys Gin Arg Leu lie Asn Asn His Val lie Ala Pro Ser Leu 
265 270 275 

aag ttc cct gtg tea gaa agg cac ate cat aac acc get cgc aaa ctt 
Lys Phe Pro Val Ser Glu Arg His He His Asn Thr Ala Arg Lys Leu 
280 285 290 

gee ttt ggc tct caa gtg cca gee tec ate aat act gat gat get cgt 
Ala Phe Gly Ser Gin Val Pro Ala Ser He Asn Thr Asp Asp Ala Arg 
295 300 305 

gac aaa etc gaa acg ttg ttt ggt caa gat cat att att gag cca gta 
Asp Lys Leu Glu Thr Leu Phe Gly Gin Asp His He He Glu Pro Val 
310 315 320 325 

etc acc get ate aag cgt gaa cag ctt ggt att ttc cct cgc acc aaa 
Leu Thr Ala He Lys Arg Glu Gin Leu Gly He Phe Pro Arg Thr Lys 
330 335 340 

cca ttg age tgg gtg ttt get ggt tea tct ggt gtg ggt aaa aca gaa 
Pro Leu Ser Trp Val Phe Ala Gly Ser Ser Gly Val Gly Lys Thr Glu 
345 350 355 

atg gcg cgt att etc tct cgc gee att aat ggc ggc gat ccc ate att 
Met Ala Arg He Leu Ser Arg Ala lie Asn Gly Gly Asp Pro He He 
360 365 370 

ate aat ggt ccc gaa tac att agt cct gag tec att act ggc ctt ate 
He Asn Gly Pro Glu Tyr He Ser Pro Glu Ser He Thr Gly Leu He 
375 380 385 

gga tea tec gat ggc tat ate ggc tct aat tct aag cgt get aaa cca 
Gly Ser Ser Asp Gly Tyr He Gly Ser Asn Ser Lys Arg Ala Lys Pro 
390 395 400 405 

etc gac ccg ctg att tct aat ccg cgt cag gtg att gtg etc gat gaa 
Leu Asp Pro Leu He Ser Asn Pro Arg Gin Val He Val Leu Asp Glu 
410 415 420 

ttt gag aag tct cac cct cat ttc cag caa ttg ttc atg gca get ctt 
Phe Glu Lys Ser His Pro His Phe Gin Gin Leu Phe Met Ala Ala Leu 
425 430 435 

gat aca ggc act atg gcg atg get aat ggc acg aca ttg aat ttc tct 
Asp Thr Gly Thr Met Ala Met Ala Asn Gly Thr Thr Leu Asn Phe Ser 
440 445 450 

cag gee att ate att gee acc acc aat gca gec cgc gac aaa ate ggt 
Gin Ala He He He Ala Thr Thr Asn Ala Ala Arg Asp Lys He Gly 
455 460 465 

cgt gac age ttr gga ttc gat tea gat aat rca ggt gtc etc ggt tct 
Arg Asp Ser Phe Gly Phe Asp Ser Asp Asn Ser Gly Val Leu Gly Ser 
470 475 480 485 



get caa gca gca act gat ccg cgt gca cag gaa cgc etc aag tea ctg 
Ala Gin Ala Ala Thr Asp Pro Arg Ala Gin Glu Arg Leu Lys Ser Leu 
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atg tec aag gat ttc ctg ttg aac tgc tea acc gtt tec aga ata tct 
Met Ser Lys Asp Phe Leu Leu Asn Cys Ser Thr Val Ser Arg He Ser 
505 510 515 

ttg cct tea acc gca ttg atg cag gca cct acc gtg aga ttc tgg aca 
Leu Pro Ser Thr Ala Leu Met Gin Ala Pro Thr Val Arg Phe Trp Thr 
520 525 530 

ate tct acc age gtc gee gtg acg ccg tgc tgc tta gec acc ccg cat 
He Ser Thr Ser Val Ala Val Thr Pro Cys Cys Leu Ala Thr Pro His 
535 540 545 

tac gca gca cag ate cct gca gat att gat tea gac act ctt gat cag 
Tyr Ala Ala Gin He Pro Ala Asp He Asp Ser Asp Thr Leu Asp Gin 
550 555 560 565 

ctg gtg gaa acc acc ttt ate tea gat ttt ggt gca cgt cct get gca 
Leu Val Glu Thr Thr Phe He Ser Asp Phe Gly Ala Arg Pro Ala Ala 
570 575 580 

cgc acc ate gaa gac cac ate gca tec ttg ctg atg tgaccaacct 
Arg Thr He Glu Asp His He Ala Ser Leu Leu Met 
585 590 

tttaggagta cat 



<210> 158 
<211> 593 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 158 

Met He Pro Phe Pro Gly Gin Pro 
1 5 

Glu Thr Arg Phe He Asp Leu Asn 
20 



Gin Gin Gin Ser Ala Pro Asn Asp 
10 15 

Glu Arg His Lys Asp Asp Glu Pro 
25 30 



Ala Leu Phe Arg Asp Asp Val He 
35 40 

Ser Lys Asn Lys Pro Asn Ala Leu 
50 55 

Lys Ser Arg He Ala Glu Asp He 
65 70 

Val Ser He Pro Asp Gin Leu Val 
85 



Asp Gin Thr Leu Ala He Leu He 
45 

Leu Val Gly Pro Ala Gly Thr Gly 

60 

Ala Arg Arg Leu Ala Asn Asp Asp 
75 80 

Gly His Arg He Leu Asp Val Ser 
90 95 



He Ala Glu Leu Val Ala Gly Ala 

100 

Arg He Leu Asp Leu He Lys Tyr 

115 120 

He He Phe He Asp Glu He His 

130 135 



Gly Val Val Gly Gin Leu Lys Lys 
105 HO 

Ala Thr Asp Pro Ser Asn Lys Val 
125 



Gin He Ala Gly Asp Gin Ser Ser 
140 
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His Ser Gly Ser Gin Ala Lys Val Ala Gin He Leu Lys Pro Tyr Leu 
145 150 155 160 

Ala Arg Gly Asp Leu Arg Val He Gly Ala Thr Thr Thr Gin Glu Ala 
165 170 175 

Arg Asp Phe Asp His Asp Pro Ala Leu Lys Arg Arg Phe Ser Arg Val 
180 185 190 

Asn Val Asp Glu Phe Asp Arg Asp Gin Thr Leu Thr He Leu His Ala 
195 200 205 

Ala Arg Asp Gly Tyr Leu Lys His Phe Asn Asn Ala Val Thr Val Ser 
210 215 220 

Asp Asp Val Leu Gly Tyr Val Tyr Thr Tyr Ser Gin Gin Phe Asn Pro 
225 230 235 240 

Gly Asn Thr Ala Gin Pro Asp Ala Ala Leu Thr Leu Phe Asp Lys Ala 
245 250 255 

Leu Ala Ser Leu Thr Met Glu Lys Gin Arg Leu He Asn Asn His Val 
260 265 270 

He Ala Pro Ser Leu Lys Phe Pro Val Ser Glu Arg His He His Asn 
275 280 285 

Thr Ala Arg Lys Leu Ala Phe Gly Ser Gin Val Pro Ala Ser He Asn 
290 295 300 

Thr Asp Asp Ala Arg Asp Lys Leu Glu Thr Leu Phe Gly Gin Asp His 
305 310 315 320 

He lie Glu Pro Val Leu Thr Ala He Lys Arg Glu Gin Leu Gly He 
325 330 335 

Phe Pro Arg Thr Lys Pro Leu Ser Trp Val Phe Ala Gly Ser Ser Gly 
340 345 350 

Val Gly Lys Thr Glu Met Ala Arg He Leu Ser Arg Ala He Asn Gly 
355 360 365 

Gly Asp Pro He He He Asn Gly Pro Glu Tyr He Ser Pro Glu Ser 
370 375 380 

He Thr Gly Leu He Gly Ser Ser Asp Gly Tyr He Gly Ser Asn Ser 
385 390 395 400 

Lys Arg Ala Lys Pro Leu Asp Pro Leu He Ser Asn Pro Arg Gin Val 
405 410 415 

He Val Leu Asp Glu Phe Glu Lys Ser His Pro His Phe Gin Gin Leu 
420 425 430 

Phe Met Ala Ala Leu Asp Thr Gly Thr Met Ala Met Ala Asn Gly Thr 
435 440 445 

Thr Leu Asn Phe Ser Gin Ala He He He Ala Thr Thr Asn Ala Ala 
450 455 460 
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Arg Asp Lys lie Gly Arg Asp Ser Phe Gly Phe Asp Ser Asp Asn Ser 
465 470 475 480 

Gly Val Leu Gly Ser Ala Gin Ala Ala Thr Asp Pro Arg Ala Gin Glu 
485 490 495 

Arg Leu Lys Ser Leu Met Ser Lys Asp Phe Leu Leu Asn Cys Ser Thr 
500 505 510 

Val Ser Arg lie Ser Leu Pro Ser Thr Ala Leu Met Gin Ala Pro Thr 
515 520 525 

Val Arg Phe Trp Thr lie Ser Thr Ser Val Ala Val Thr Pro Cys Cys 
530 535 540 

Leu Ala Thr Pro His Tyr Ala Ala Gin He Pro Ala Asp He Asp Ser 
545 550 555 560 

Asp Thr Leu Asp Gin Leu Val Glu Thr Thr Phe He Ser Asp Phe Gly 
565 570 575 

Ala Arg Pro Ala Ala Arg Thr He Glu Asp His lie Ala Ser Leu Leu 
580 585 590 



<210> 159 
<211> 1908 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1885) 
<223> RXN01974 



<400> 159 

acaatattta cggggataat ctgcattaac aaattagtta ataaagtgta gtatttaatt 60 

aattattaaa ttcaattaac ttttttgtaa aggtgggaag atg acc cag gtt gtg 11. 

Met Thr Gin Val Val 
1 5 



gcg ggt acg ttg gtg gga gag teg att aat cgt gag att gat gaa gac 
Ala Gly Thr Leu Val Gly Glu Ser He Asn Arg Glu He Asp Glu Asp 



aag tac cct tat ttg age teg tat gca gcg cct gtt get gta ccg gtg 
Lys Tyr Pro Tyr Leu Ser Ser Tyr Ala Ala Pro Val Ala Val Pro Val 



cgt gag att att ggg cgc gaa gaa gaa gtc aat aag att atg gee gcg 
Arg Glu He He Gly Arg Glu Glu Glu Val Asn Lys He Met Ala Ala 



ctg atg cgt cca gag att tct aat gtc atg ctt gtg ggt cct get ggt 
Leu Met Arg Pro Glu He Ser Asn Val Met Leu Val Gly Pro Ala Gly 
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tcg ggt aaa act acg ttg gta cag caa gca ctg gtg aaa gat cca gag 
Ser Gly Lys Thr Thr Leu Val Gin Gin Ala Leu Val Lys Asp Pro Glu 



cgt aac tac ate gag gtc gat gta gcg aaa atg gtt gcg gat ttg age 
Arg Asn Tyr lie Glu Val Asp Val Ala Lys Met Val Ala Asp Leu Ser 
90 95 100 

acc ccg gcg caa atg get gcg cgt att aaa ggt gtg ttt gag gac gec 
Thr Pro Ala Gin Met Ala Ala Arg He Lys Gly Val Phe Glu Asp Ala 
105 110 115 

att gec tat cgc aag cac gaa ggt cat gaa ttg gtg ctg ttc gtt gat 
He Ala Tyr Arg Lys His Glu Gly His Glu Leu Val Leu Phe Val Asp 
120 125 130 

gag ttt cac caa att gtg cag ctg tct aat get gcg gta gag gca ate 
Glu Phe His Gin He Val Gin Leu Ser Asn Ala Ala Val Glu Ala He 
135 140 145 

aag ccg att ttg gcg atg tct ggt gtc ctt ggt gtg cgc gtt ate get 
Lys Pro He Leu Ala Met Ser Gly Val Leu Gly Val Arg Val He Ala 
150 155 160 165 

gcg aca act etc gaa gaa ttt cac gaa cac ate agg ccg aac caa gca 
Ala Thr Thr Leu Glu Glu Phe His Glu His He Arg Pro Asn Gin Ala 
170 175 180 

ttg acg gag cgt ttg cag gaa att cga eta acg ccg acc gat cag aag 
Leu Thr Glu Arg Leu Gin Glu He Arg Leu Thr Pro Thr Asp Gin Lys 
185 190 195 

acc act gtg gcg att ttg cgt ggt atg gca gat cgt tat ggc gta agt 
Thr Thr Val Ala He Leu Arg Gly Met Ala Asp Arg Tyr Gly Val Ser 
200 205 210 

gat cag ttc tat gac gac cac gtt ttt gag cag att tac tec acc act 
Asp Gin Phe Tyr Asp Asp His Val Phe Glu Gin He Tyr Ser Thr Thr 
215 220 225 

gag cgt ttt atg ccg agt tct gtc cag cct cgt aaa tec att cgt gtc 
Glu Arg Phe Met Pro Ser Ser Val Gin Pro Arg Lys Ser He Arg Val 
230 235 240 245 

ctt gat gcg atg gtt ggt tgg cat cga ctt tec ggc aag ccg atg gat 
Leu Asp Ala Met Val Gly Trp His Arg Leu Ser Gly Lys Pro Met Asp 
250 255 260 

atg gat ctg etc ggt gat gtg etc cac gat get att ggt gtc gat att 
Met Asp Leu Leu Gly Asp Val Leu His Asp Ala He Gly Val Asp He 
265 270 275 

gca ttc aag gtc gat ggt acg age att aaa gac aag ctt gat gag aag 
Ala Phe Lys Val Asp Gly Thr Ser He Lys Asp Lys Leu Asp Glu Lys 
280 285 290 

gta atg gcg caa agt ctt gee acc act gtg gta gca cgt cgt ttg cag 
Val Met Ala Gin Ser Leu Ala Thr Thr Val Val Ala Arg Arg Leu Gin 
295 300 305 

ctg gtg gtg gcg gat ctt cat gat aaa tea egg cca ctg teg aac ttc 
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Leu Val Val Ala 
310 



Asp Leu His Asp Lys 
315 



Ser Arg Pro Leu Ser Asn Phe 
320 325 



ttg ttc acc ggg cct act ggt gtc ggt aaa aca gag ctg gtc aag caa 
Leu Phe Thr Gly Pro Thr Gly Val Gly Lys Thr Glu Leu Val Lys Gin 
330 335 340 

eta gca egg gtg etc ttt ggt gat gac act ggg cga ttg att cgt ttt 
Leu Ala Arg Val Leu Phe Gly Asp Asp Thr Gly Arg Leu He Arg Phe 
345 350 355 

gac atg tea gag ttc gee tta gaa tea agt ctt gac ctt ttc age tct 
Asp Met Ser Glu Phe Ala Leu Glu Ser Ser Leu Asp Leu Phe Arg Ser 
360 365 370 

gag etc act cgt cgt gtc get gac cag ggt aac get att gtc ctg etc 
Glu Leu Thr Arg Arg Val Ala Asp Gin Gly Asn Ala He Val Leu Leu 
375 380 385 

gat gag gtt gag aaa get gat cga get att gcg egg ttg tta ctg cag 
Asp Glu Val Glu Lys Ala Asp Arg Ala He Ala Arg Leu Leu Leu Gin 
390 395 400 405 

gta ctt gat gat ggc cga eta tct gac gat tac aac cgt gag gtg agt 
Val Leu Asp Asp Gly Arg Leu Ser Asp Asp Tyr Asn Arg Glu Val Ser 
410 415 420 

ttt ctt aat acc tat ate gtc atg aca act aac get ggt tct gag att 
Phe Leu Asn Thr Tyr He Val Met Thr Thr Asn Ala Gly Ser Glu He 
425 430 435 

ttc gag aca att teg aac tat gee act gat gac acg ggc gat ggt egg 
Phe Glu Thr He Ser Asn Tyr Ala Thr Asp Asp Thr Gly Asp Gly Arg 
440 445 450 

gcg ate aaa gac ttt gtg aaa aac att cac acg teg ate aag aat aag 
Ala He Lys Asp Phe Val Lys Asn He His Thr Ser He Lys Asn Lys 
455 460 465 

ggt ttt cca cct gag ctt ctt ggt cgt gta gat gaa att gtg cct ttt 
Gly Phe Pro Pro Glu Leu Leu Gly Arg Val Asp Glu He Val Pro Phe 
470 475 480 485 

caa ccg ctg teg gag acg aca cag gac agg att att age aag aag ctg 
Gin Pro Leu Ser Glu Thr Thr Gin Asp Arg He He Ser Lys Lys Leu 
490 495 500 

cag gat gtg get act gag gtc tat gaa cgc cac ggc gtg aaa ctg cac 
Gin Asp Val Ala Thr Glu Val Tyr Glu Arg His Gly Val Lys Leu His 
5,05 510 515 

tgt tea caa aag gtt atg gag ttt ctg ctt gtg gat cag gtg gag gaa 
Cys Ser Gin Lys Val Met Glu Phe Leu Leu Val Asp Gin Val Glu Glu 
520 525 530 

agt get gaa tct ggt ggt gee cgt ggt gcg gtg egg tct ttg cag egg 
Ser Ala Glu Ser Gly Gly Ala Arg Gly Ala Val Arg Ser Leu Gin Arg 
535 540 545 



gaa gtg gtc act gaa gtg gcg acc ttt att aat acc tac cca gaa gtg 
Glu Val Val Thr Giu Val Ala Thr Phe He Asn Thr Tyr Pro Glu Val 
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cgt gac att tac gtt gat gtc gat ggt cag atg cgt aat aag act aac 1843 

Arg Asp He Tyr Val Asp Val Asp Gly Gin Met Arg Asn Lys Thr Asn 

570 575 580 

cgt gtg tct acg gcc cgt gtg gtg ata aag cgt gtc gaa ggt 1885 

Arg Val Ser Thr Ala Arg Val Val He Lys Arg Val Glu Gly 

585 590 595 

taattactct ggggtcgctt aaa 1908 



<210> 160 
<211> 595 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Met Thr Gin Val Val Ala Gly Thr Leu Val Gly Glu Ser He Asn Arg 
15 10 15 

Glu He Asp Glu Asp Lys Tyr Pro Tyr Leu Ser Ser Tyr Ala Ala Pro 
20 25 30 

Val Ala Val Pro Val Arg Glu He He Gly Arg Glu Glu Glu Val Asn 
35 40 45 

Lys He Met Ala Ala Leu Met Arg Pro Glu He Ser Asn Val Met Leu 
50 55 60 

Val Gly Pro Ala Gly Ser Gly Lys Thr Thr Leu Val Gin Gin Ala Leu 
65 70 75 80 

Val Lys Asp Pro Glu Arg Asn Tyr He Glu Val Asp Val Ala Lys Met 
85 90 95 

Val Ala' Asp Leu Ser Thr Pro Ala Gin Met Ala Ala Arg He Lys Gly 
100 105 HO 

Val Phe Glu Asp Ala He Ala Tyr Arg Lys His Glu Gly His Glu Leu 
115 120 125 

Val Leu Phe Val Asp Glu Phe His Gin He Val Gin Leu Ser Asn Ala 
130 135 140 

Ala Val Glu Ala He Lys Pro He Leu Ala Met Ser Gly Val Leu Gly 
145 150 155 160 

Val Arg Val He Ala Ala Thr Thr Leu Glu Glu Phe His Glu His He 
165 170 175 

Arg Pro Asn Gin Ala Leu Thr Glu Arg Leu Gin Glu He Arg Leu Thr 
180 185 190 

Pro Thr Asp Gin Lys Thr Thr Val Ala He Leu Arg Gly Met Ala Asp 
195 200 205 

Arg Tyr Gly Val Ser Asp Gin Phe Tyr Asp Asp His Val Phe Glu Gin 
210 215 220 
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lie Tyr Ser Thr Thr Glu Arg Phe Met Pro Ser Ser Val Gin Pro Arg 
225 230 235 240 

Lys Ser He Arg Val Leu Asp Ala Met Val Gly Trp His Arg Leu Ser 
245 250 255 

Gly Lys Pro Met Asp Met Asp Leu Leu Gly Asp Val Leu His Asp Ala 
260 265 270 

He Gly Val Asp He Ala Phe Lys Val Asp Gly Thr Ser He Lys Asp 
275 280 285 

Lys Leu Asp Glu Lys Val Met Ala Gin Ser Leu Ala Thr Thr Val Val 
290 295 300 

Ala Arg Arg Leu Gin Leu Val Val Ala Asp Leu His Asp Lys Ser Arg 
305 310 315 320 

Pro Leu Ser Asn Phe Leu Phe Thr Gly Pre Thr Gly Val Gly Lys Thr 
325 330 335 

Glu Leu Val Lys Gin Leu Ala Arg Val Leu Phe Gly Asp Asp Thr Gly 
340 345 350 

Arg Leu He Arg Phe Asp Met Ser Glu Phe Ala Leu Glu Ser Ser Leu 
355 ' 360 365 

Asp Leu Phe Arg Ser Glu Leu Thr Arg Arg Val Ala Asp Gin Gly Asn 
370 375 380 

Ala He Val Leu Leu Asp Glu Val Glu Lys Ala Asp Arg Ala He Ala 
385 390 395 400 

Arg Leu Leu Leu Gin Val Leu Asp Asp Gly Arg Leu Ser Asp Asp Tyr 
405 410 415 

Asn Arg Glu Val Ser Phe Leu Asn Thr Tyr He Val Met Thr Thr Asn 
420 425 430 

Ala Gly Ser Glu He Phe Glu Thr He Ser Asn Tyr Ala Thr Asp Asp 
435 440 445 

Thr Gly Asp Gly Arg Ala He Lys Asp Phe Val Lys Asn He His Thr 
450 455 460 

Ser He Lys Asn Lys Gly Phe Pro Pro Glu Leu Leu Gly Arg Val Asp 
465 470 475 480 

Glu He Val Pro Phe Gin Pro Leu Ser Glu Thr Thr Gin Asp Arg He 
485 490 495 

He Ser Lys Lys Leu Gin Asp Val Ala Thr Glu Val Tyr Glu Arg His 
500 505 510 

Gly Val Lys Leu His Cys Ser Gin Lys Val Met Glu Phe Leu Leu Val 
515 520 525 

Asp Gin Val Glu Glu Ser Ala Glu Ser Gly Gly Ala Arg Gly Ala Val 
530 535 540 

Arg Ser Leu Gin Arg Glu Val Val Thr Glu Val Ala Thr Phe He Asn 
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545 550 555 560 

Thr Tyr Pro Glu Val Arg Asp He Tyr Val Asp Val Asp Gly Gin Met 
565 570 575 

Arg Asn Lys Thr Asn Arg Val Ser Thr Ala Arg Val Val He Lys Arg 
580 585 590 



Val Glu Gly 
595 



<210> 161 
<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1378) 
<223> RXN01120 



<400> 161 

acaggtaaag cgctaagatg gaacaaccca ttgccaatat tgttggttag agttgtacgc 

agtaaatctt ttcaatcgtg gaagcgggtc tcacagtcta atg gca cgt atg cag 

Met Ala Arg Met Gin 
1 5 



gaa age gec gat ctg etc aaa tgt tec ttc tgc gga aag age caa aag 
Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys Gly Lys Ser Gin Lys 



cag gta aaa aaa etc ate gcg ggt ggc gec gta tat ate tgt gat gag 

Gin Val Lys Lys Leu He Ala Gly Gly Ala Val Tyr He Cys Asp Glu 

25 30 35 

tgc att gag ctg tgc aac gag att att gaa gaa gaa etc ggt caa get 

Cys He Glu Leu Cys Asn Glu He He Glu Glu Glu Leu Gly Gin Ala 

40 45 50 

caa cac gac gag cag gag cgc aac gag etc ccc aag ccg teg gag att 

Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro Lys Pro Ser Glu He 



tea gec ttc ctt gat act tat gtc ate ggg cag gac cca gca aaa cgt 
Ser Ala Phe Leu Asp Thr Tyr Val He Gly Gin Asp Pro Ala Lys Arg 



ate ctg teg gtt gcg gtg tac aac cat tac aag cgt etc cgc gca teg 

He Leu Ser Val Ala Val Tyr Asn His Tyr Lys Arg Leu Arg Ala Ser 

90 95 100 

gaa acc ate ggt cgt cgc agg aat gac gag cct gaa acc gaa ctg gtt 

Glu Thr He Gly Arg Arg Arg Asn Asp Glu Pro Glu Thr Glu Leu Val 

105 HO 115 

aag tec aat att ttg atg etc ggc ccc act ggc tec ggc aag act ttc 

Lys Ser Asn He Leu Met Leu Gly Pro Thr Gly Ser Gly Lys Thr Phe 

120 125 130 
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ctt gcc cag act ttg gca aag ctg ctg gat gtt cct ttt get ate gcg 
Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val Pro Phe Ala lie Ala 
135 140 145 

gat gcc acc tea ctg acc gag get ggt tat gtg ggc gag gat gtg gaa 
Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val Gly Glu Asp Val Glu 
150 155 160 165 

aac ate ttg etc aag ctg ctt cag get get gat ttt gat gtg gaa cgt 
Asn lie Leu Leu Lys Leu Leu Gin Ala Ala Asp Phe Asp Val Glu Arg 
170 175 180 

gca cag cgc ggc ate att tac ate gat gaa gtg gac aag att tec cgc 
Ala Gin Arg Gly lie He Tyr He Asp Glu Val Asp Lys He Ser Arg 
185 190 195 

aag tct gaa aac cca teg ate act cgc gat gtt tec ggt gaa ggc gtg 
Lys Ser Glu Asn Pro Ser He Thr Arg Asp Val Ser Gly Glu Gly Val 
200 205 210 

cag cag gca ctg ctg aaa att ttg gaa ggc act gtc gcc gca ate cca 
Gin Gin Ala Leu Leu Lys He Leu Glu Gly Thr Val Ala Ala He Pro 
215 220 225 

ccg cag gga gga cgc aag cac ccc aac cag gat ttc ate cag ctg gat 
Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp Phe He Gin Leu Asp 
230 235 240 245 

acc acc aac att ttg ttc ate gtt get ggt gcg ttc tct ggt ctg gag 
Thr Thr Asn He Leu Phe He Val Ala Gly Ala Phe Ser Gly Leu Glu 
250 255 260 

aag gtc ate gcg gac cgc aat ggc aag aaa ggc ttg ggc ttc ggt gtg 
Lys Val He Ala Asp Arg Asn Gly Lys Lys Gly Leu Gly Phe Gly Val 
265 270 275 

gag gtc tct tec aag aag gaa gaa gcc aac att gtg gat ate ttc aag 
Glu Val Ser Ser Lys Lys Glu Glu Ala Asn He Val Asp He Phe Lys 
280 285 290 

gat gtc etc cct gag gac ctg gtg aag ttt ggt etc ate cca gaa ttc 
Asp Val Leu Pro Glu Asp Leu Val Lys Phe Gly Leu He Pro Glu Phe 
295 300 305 

att ggg cgt ctg cca gtc gtt gcc acc gta tec aac ctg gat cag aaa 
He Gly Arg Leu Pro Val Val Ala Thr Val Ser Asn Leu Asp Gin Lys 
310 315 320 325 

tct ctg gtc aag gtt etc acg gag cct cgt aac tea ttg gtg aag cag 
Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn Ser Leu Val Lys Gin 
330 335 340 

tat cga cgt ctg ttt gaa atg gat gac get gtg ttg acc ttt act gat 
Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val Leu Thr Phe Thr Asp 
345 350 355 

gat get ttg gag gag ate get aat cag gca etc gag cgc aaa act ggc 
Asp Ala Leu Glu Glu He Ala Asn Gin Ala Leu Glu Arg Lys Thr Gly 
360 365 370 



gcc cgt ggc ctg cgc gcg ate atg gaa gag ate ctg gtt ccg ate atg 
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Ala Arg Gly Leu Arg Ala lie Met Glu Glu He Leu Val Pro He Met 
375 380 385 

tat gac etc cca gac cgt aaa gac gtt ggc gaa gtc ate ate aac ggt 1315 
Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu Val He He Asn Gly 
390 395 400 405 

gec gtt gec cgt ggc gaa gec gaa cca gag atg ttg gaa get gtc gca 1363 
Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met Leu Glu Ala Val Ala 
410 415 420 

gaa gaa aag acc gcg tagttggcag gagttatcac egg 1401 
Glu Glu Lys Thr Ala 
425 



<210> 162 
<211> 426 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Met Ala Arg Met Gin Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys 
15 10 15 

Gly Lys Ser Gin Lys Gin Val Lys Lys Leu He Ala Gly Gly Ala Val 
20 25 30 

Tyr He Cys Asp Glu Cys He Glu Leu Cys Asn Glu He He Glu Glu 
35 40 45 

Glu Leu Gly Gin Ala Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro 
50 55 60 

Lys Pro Ser Glu He Ser Ala Phe Leu Asp Thr Tyr Val He Gly Gin 
65 70 75 80 

Asp Pro Ala Lys Arg He Leu Ser Val Ala Val Tyr Asn His Tyr Lys 
85 90 95 

Arg Leu Arg Ala Ser Glu Thr He Gly Arg Arg Arg Asn Asp Glu Pro 
100 105 HO 

Glu Thr Glu Leu Val Lys Ser Asn He Leu Met Leu Gly Pro Thr Gly 
115 120 125 

Ser Gly Lys Thr Phe Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val 
130 135 140 

Pro Phe Ala He Ala Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val 



145 150 



160 



Gly Glu Asp Val Glu Asn He Leu Leu Lys Leu Leu Gin Ala Ala Asp 
165 170 1^5 

Phe Asp Val Glu Arg Ala Gin Arg Gly lie He Tyr He Asp Glu Val 
180 185 190 

Asp Lys He Ser Arg Lys Ser Glu Asn Pro Ser He Thr Arg Asp Val 
195 200 205 
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Ser Gly Glu Gly Val Gin Gin Ala Leu Leu Lys lie Leu Glu Gly Thr 
210 215 220 

Val Ala Ala He Pro Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp 
225 230 235 240 

Phe He Gin Leu Asp Thr Thr Asn He Leu Phe He Val Ala Gly Ala 
245 250 255 

Phe Ser Gly Leu Glu Lys Val He Ala Asp Arg Asn Gly Lys Lys Gly 
260 265 270 

Leu Gly Phe Gly Val Glu Val Ser Ser Lys Lys Glu Glu Ala Asn He 
275 280 285 

Val Asp He Phe Lys Asp Val Leu Pro Glu Asp Leu Val Lys Phe Gly 
290 295 300 

Leu He Pro Glu Phe He Gly Arg Leu Pro Val Val Ala Thr Val Ser 
305 310 315 320 

Asn Leu Asp Gin Lys Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn 
325 330 335 

Ser Leu Val Lys Gin Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val 
340 345 350 

Leu Thr Phe Thr Asp Asp Ala Leu Glu Glu He Ala Asn Gin Ala Leu 
355 360 365 

Glu Arg Lys Thr Gly Ala Arg Gly Leu Arg Ala He Met Glu Glu He 
370 375 380 

Leu Val Pro He Met Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu 
385 390 395 400 

Val He He Asn Gly Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met 
405 410 415 

Leu Glu Ala Val Ala Glu Glu Lys Thr Ala 
420 425 



<210> 163 
<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1378) 
<223> FRXA01120 

<400> 163 

acaggtaaag cgctaagatg gaacaaccca ttgccaatat tgttggttag agttgtacgc 60 

agtaaatctt ttcaatcgtg gaagcgggtc tcacagtcta atg gca cgt atg cag 115 

Met Ala Arg Met Gin 

1 5 

gaa age gec gat ctg etc aaa tgt tec ttc tgc gga aag age caa aag 163 
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Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys Gly Lys Ser Gin Lys 



cag gta aaa aaa etc ate gcg ggt ggc gec gta tat ate tgt gat gag 
Gin Val Lys Lys Leu lie Ala Gly Gly Ala Val Tyr lie Cys Asp Glu 



tgc att gag ctg tgc aac gag att att gaa gaa gaa etc ggt caa get 259 
Cys lie Glu Leu Cys Asn Glu lie lie Glu Glu Glu Leu Gly Gin Ala 
40 45 50 

caa cac gac gag cag gag cgc aac gag etc ccc aag ccg teg gag att 307 
Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro Lys Pro Ser Glu lie 
55 60 65 

tea gee ttc ctt gat act tat gtc ate ggg cag gac cca gca aaa cgt 355 
Ser Ala Phe Leu Asp Thr Tyr Val lie Gly Gin Asp Pro Ala Lys Arg 
70 75 80 85 

ate ctg teg gtt gcg gtg tac aac cat tac aag cgt etc cgc gca teg 403 
He Leu Ser Val Ala Val Tyr Asn His Tyr Lys Arg Leu Arg Ala Ser 
90 95 100 

gaa acc ate ggt cgt cgc agg aat gac gag cct gaa ace gaa ctg gtt 451 
Glu Thr He Gly Arg Arg Arg Asn Asp Glu Pro Glu Thr Glu Leu Val 
105 110 115 

aag tec aat att ttg atg etc ggc ccc act ggc tec ggc aag act ttc 499 
Lys Ser Asn He Leu Met Leu Gly Pro Thr Gly Ser Gly Lys Thr Phe 
120 125 130 

ctt gec cag act ttg gca aag ctg ctg gat gtt cct ttt get ate gcg 547 
Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val Pro Phe Ala He Ala 
135 140 145 

gat gec acc tea ctg acc gag get ggt tat gtg ggc gag gat gtg gaa 595 
Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val Gly Glu Asp Val Glu 
150 155 160 165 

aac ate ttg etc aag ctg ctt cag get get gat ttt gat gtg gaa cgt 643 
Asn He Leu Leu Lys Leu Leu Gin Ala Ala Asp Phe Asp Val Glu Arg 
170 175 180 

gca cag cgc ggc ate att tac ate gat gaa gtg gac aag att tec cgc 691 
Ala Gin Arg Gly He He Tyr He Asp Glu Val Asp Lys He Ser Arg 
185 190 195 

aag tct gaa aac cca teg ate act cgc gat gtt tec ggt gaa ggc gtg 739 
Lys Ser Glu Asn Pro Ser He Thr Arg Asp Val Ser Gly Glu Gly Val 
200 205 210 

cag cag gca ctg ctg aaa att ttg gaa ggc act gtc gec gca ate cca 787 
Gin Gin Ala Leu Leu Lys He Leu Glu Gly Thr Val Ala Ala He Pro 
215 220 225 

ccg cag gga gga cgc aag cac ccc aac cag gat ttc ate cag ctg gat 835 
Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp Phe He Gin Leu Asp 
230 235 240 245 

acc acc aac att ttg ttc ate gtt get ggt gcg ttc tct ggt ctg gag 883 
Thr Thr Asn He Leu Phe He Val Ala Gly Ala Phe Ser Gly Leu Glu 
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aag gtc ate gcg gac cgc aat ggc aag aaa ggc ttg ggc ttc ggt gtg 
Lys Val lie Ala Asp Arg Asn Gly Lys Lys Gly Leu Gly Phe Gly Val 
265 270 275 

gag gtc tct tec aag aag gaa gaa gec aac att gtg gat ate ttc aag 
Glu Val Ser Ser Lys Lys Glu Glu Ala Asn lie Val Asp He Phe Lys 
280 285 290 

gat gtc etc cct gag gac ctg gtg aag ttt ggt etc ate cca gaa ttc 
Asp Val Leu Pro Glu Asp Leu Val Lys Phe Gly Leu He Pro Glu Phe 
295 300 305 

att ggg cgt ctg cca gtc gtt gec acc gta tec aac ctg gat cag aaa 
He Gly Arg Leu Pro Val Val Ala Thr Val Ser Asn Leu Asp Gin Lys 
310 315 320 325 

tct ctg gtc aag gtt etc acg gag cct cgt aac tea ttg gtg aag cag 
Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn Ser Leu Val Lys Gin 
330 335 340 

tat cga cgt ctg ttt gaa atg gat gac get gtg ttg acc ttt act gat 
Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val Leu Thr Phe Thr Asp 
345 350 355 

gat get ttg gag gag ate get aat cag gca etc gag cgc aaa act ggc 
Asp Ala Leu Glu Glu He Ala Asn Gin Ala Leu Glu Arg Lys Thr Gly 
360 365 370 

gee cgt ggc ctg cgc gcg ate atg gaa gag ate ctg gtt ccg ate atg 
Ala Arg Gly Leu Arg Ala He Met Glu Glu He Leu Val Pro He Met 
375 380 385 

tat gac etc cca gac cgt aaa gac gtt ggc gaa gtc ate ate aac ggt 
Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu Val He He Asn Gly 
390 395 400 405 

gec gtt gee cgt ggc gaa gee gaa cca gag atg ttg gaa get gtc gca 
Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met Leu Glu Ala Val Ala 
410 415 420 

gaa gaa aag acc gcg tagttggcag gagttatcac egg 
Glu Glu Lys Thr Ala 
425 



<210> 164 
<211> 426 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Met Ala Arg Met Gin Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys 
15 10 15 

Gly Lys Ser Gin Lys Gin Val Lys Lys Leu He Ala Gly Gly Ala Val 
20 25 30 

Tyr He Cys Asp Glu Cys He Glu Leu Cys Asn Glu He He Glu Glu 
35 40 45 
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Glu Leu Gly Gin Ala Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro 
50 55 60 

Lys Pro Ser Glu He Ser Ala Phe Leu Asp Thr Tyr Val He Gly Gin 
65 70 75 80 

Asp Pro Ala Lys Arg He Leu Ser Val Ala Val Tyr Asn His Tyr Lys 
85 90 95 

Arg Leu Arg Ala Ser Glu Thr He Gly Arg Arg Arg Asn Asp Glu Pro 
100 105 HO 

Glu Thr Glu Leu Val Lys Ser Asn He Leu Met Leu Gly Pro Thr Gly 
115 120 125 

Ser Gly Lys Thr Phe Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val 
130 135 140 

Pro Phe Ala He Ala Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val 
145 150 155 160 

Gly Glu Asp Val Glu Asn He Leu Leu Lys Leu Leu Gin Ala Ala Asp 
165 170 175 

Phe Asp Val Glu Arg Ala Gin Arg Gly He He Tyr He Asp Glu Val 
180 185 190 

Asp Lys He Ser Arg Lys Ser Glu Asn Pro Ser He Thr Arg Asp Val 
195 200 205 

Ser Gly Glu Gly Val Gin Gin Ala Leu Leu Lys He Leu Glu Gly Thr 
210 215 220 

Val Ala Ala He Pro Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp 
225 230 235 240 

Phe He Gin Leu Asp Thr Thr Asn He Leu Phe He Val Ala Gly Ala 
245 250 255 

Phe Ser Gly Leu Glu Lys Val He Ala Asp Arg Asn Gly Lys Lys Gly 
260 265 270 

Leu Gly Phe Gly Val Glu Val Ser Ser Lys Lys Glu Glu Ala Asn He 
275 280 285 

Val Asp He Phe Lys Asp Val Leu Pro Glu Asp Leu Val Lys Phe Gly 
290 295 300 

Leu He Pro Glu Phe He Gly Arg Leu Pro Val Val Ala Thr Val Ser 
305 310 315 320 

Asn Leu Asp Gin Lys Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn 
325 330 335 

Ser Leu Val Lys Gin Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val 
340 345 350 

Leu Thr Phe Thr Asp Asp Ala Leu Glu Glu He Ala Asn Gin Ala Leu 
355 360 365 
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Glu Arg Lys Thr Gly Ala Arg Gly Leu Arg Ala lie Met Glu Glu lie 
370 375 380 

Leu Val Pro lie Met Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu 
385 390 395 400 

Val He He Asn Gly Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met 
405 410 415 

Leu Glu Ala Val Ala Glu Glu Lys Thr Ala 
420 425 



<210> 165 
<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXN00397 

<400> 165 

tttttcgagg ttggggtggc ttttcgggtg gcgtgtatgt attaaaccaa ggagcttgtt 60 

tgagggggag cgcttggttt gattcgacag ttttcgggca ttg age ctg acg gaa 115 

Leu Ser Leu Thr Glu 
1 5 

ggg gag ate att ccc ate caa aca aag etc ggc cac tgg cgt gac gtg 163 
Gly Glu He He Pro He Gin Thr Lys Leu Gly His Trp Arg Asp Val 
10 15 20 

egg gat tec gaa gat ctg cca ttc caa gta ate gca teg cgc ace aac 211 
Arg Asp Ser Glu Asp Leu Pro Phe Gin Val He Ala Ser Arg Thr Asn 
25 30 35 

gtg ace att atg gaa aac ace ctg gaa tgg ace aac age cgc ctt gag 255 
Val Thr He Met Glu Asn Thr Leu Glu Trp Thr Asn Ser Arg Leu Glu 



cgt ggc gaa gag ttc acc gag etc gac att tat get cac tac ttg gaa 

Arg Gly Glu Glu Phe Thr Glu Leu Asp He Tyr Ala His Tyr Leu Glu 

55 60 65 

gag ttg gaa gat tac gee etc caa ttc acc ttc gar gtc gag ccc tac 

Glu Leu Glu Asp Tyr Ala Leu Gin Phe Thr Phe Asp Val Glu Pro Tyr 



ttc acc aac ctg cac tec tec aac aga atg etc ttc cct gga cct cct 

Phe Thr Asn Leu His Ser Ser Asn Arg Met Lea Phe Pro Gly Pro Pro 
90 95 100 

gtg gat ttc ccg ate aac gca gaa acc cga tgc att cag etc gac gee 

Val Asp Phe Pro He Asn Ala Glu Thr Arg Cys He Gin Leu Asp Ala 
105 HO 115 

ggt gtt gca gta aag aag gac ggc gtg gtg ctg ggt acc tea gat atg 

Gly Val Ala Val Lys Lys Asp Gly Val Val Leu Gly Thr Ser Asp Met 
120 125 130 
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gcg agg tec ctg cct cga acc gec get ggc caa gaa gec tat gag tac 
Ala Arg Ser Leu Pro Arg Thr Ala Ala Gly Gin Glu Ala Tyr Glu Tyr 
135 140 145 

ttc ttc aag gtg gtt cgt gaa ggc ate ate ggg cag ctg cgc ccg ggc 
Phe Phe Lys Val Val Arg Glu Gly He He Gly Gin Leu Arg Pro Gly 
150 155 160 165 

gtg ate tgc get gac gtg cac gaa gca acc ctt gat tac eta age ccg 
Val He Cys Ala Asp Val His Glu Ala Thr Leu Asp Tyr Leu Ser Pro 
170 175 180 

cag eta cct cgc atg att gac ate gga atg ctg ggt gec gac acc gat 
Gin Leu Pro Arg Met He Asp He Gly Met Leu Gly Ala Asp Thr Asp 
185 190 195 

ttc aac acc ate tac cgc aag cgc aat gtt ggc cac etc atg ggc aag 
Phe Asn Thr He Tyr Arg Lys Arg Asn Val Gly His Leu Met Gly Lys 
200 205 210 

cag gaa tec ttt gec aat gag ctt cgc cct gga tac aag cac att ctt 
Gin Glu Ser Phe Ala Asn Glu Leu Arg Pro Gly Tyr Lys His He Leu 
215 220 225 

cac cac ggc tec tat ggt gec gcg gag ate cct tgg cgc tac aac ggt 
His His Gly Ser Tyr Gly Ala Ala Glu He Pro Trp Arg Tyr Asn Gly 
230 235 240 245 

gta gec att ggt acc gag gat ctg tgg tac ate ggc gca gac aag acc 
Val Ala He Gly Thr Glu Asp Leu Trp Tyr He Gly Ala Asp Lys Thr 
250 255 260 

tac att ttg age cag cgc taaggagaac ccagtgacag aaa 
Tyr He Leu Ser Gin Arg 
265 



<210> 166 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Leu Ser Leu Thr Glu Gly Glu He He Pro He Gin Thr Lys Leu Gly 
15 10 15 

His Trp Arg Asp Val Arg Asp Ser Glu Asp Leu Pro Phe Gin Val He 
20 25 30 

Ala Ser Arg Thr Asn Val Thr He Met Glu Asn Thr Leu Glu Trp Thr 
35 40 45 

Asn Ser Arg Leu Glu Arg Gly Glu Glu Phe Thr Glu Leu Asp He Tyr 
50 55 60 

Ala His Tyr Leu Glu Glu Leu Glu Asp Tyr Ala Leu Gin Phe Thr Phe 
65 10 7 5 80 

Asp Val Glu Pro Tyr Phe Thr Asn Leu His Ser Ser Asn Arg Met Leu 
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Phe Pro Gly Pro Pro Val Asp Phe Pro He Asn Ala Glu Thr Arg Cys 
100 105 110 

He Gin Leu Asp Ala Gly Val Ala Val Lys Lys Asp Gly Val Val Leu 
115 120 125 

Gly Thr Ser Asp Met Ala Arg Ser Leu Pro Arg Thr Ala Ala Gly Gin 
130 135 140 

Glu Ala Tyr Glu Tyr Phe Phe Lys Val Val Arg Glu Gly He He Gly 
145 150 155 160 

Gin Leu Arg Pro Gly Val He Cys Ala Asp Val His Glu Ala Thr Leu 
165 17C 175 

Asp Tyr Leu Ser Pro Gin Leu Pro Arg Met He Asp He Gly Met Leu 
180 185 190 

Gly Ala Asp Thr Asp Phe Asn Thr He Tyr Arg Lys Arg Asn Val Gly 
195 200 205 

His Leu Met Gly Lys Gin Glu Ser Phe Ala Asn Glu Leu Arg Pro Gly 
210 215 220 

Tyr Lys His He Leu His His Gly Ser Tyr Gly Ala Ala Glu He Pro 
225 230 235 240 

Trp Arg Tyr Asn Gly Val Ala He Gly Thr Glu Asp Leu Trp Tyr He 
245 250 255 

Gly Ala Asp Lys Thr Tyr He Leu Ser Gin Arg 
260 265 



<210> 167 
<211> 2049 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2026) 

<223> RXN01868 

<400> 167 

tgacaggcta ccttctgggg tggacatgat ccccaacgct caacccactt gtggcaccaa 60 

ccacaaaccc tgtggcggta aatcccctag agtaggccac atg aag gat ctt tat 115 

Met Lys Asp Leu Tyr 



cgc ttt gtc aat ggc ctg tgg ctt gac acc cac ate att ccc gac gat 
Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His He He Pro Asp Asp 



cgc gcg gtg gac ggc acg ttc cac aag ctg cgc gat gat get g=ia gaa 
Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg Asp Asp Ala Glu Glu 



gac gtc cat gag ate gtc aag gaa gac act gga cgc gca ggc aca ctt 
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Asp Val His Glu lie Val Lys Glu Asp Thr Gly Arg Ala Gly Thr Leu 
40 45 50 

tat gcc tea ttt atg gat act gac gec ate aac get get ggt gtt gca 307 
Tyr Ala Ser Phe Met Asp Thr Asp Ala He Asn Ala Ala Gly Val Ala 
55 60 65 

ccg etc gat gcg gat ctg aac agg ctg tct gtt get aac tea teg ttt 355 
Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val Ala Asn Ser Ser Phe 
70 75 80 85 

ttc gca get get etc ggc gaa ctg gac cgt gaa ggc gtt ggc gcg cca 4 03 
Phe Ala Ala Ala Leu Gly Glu Leu Asp Arg Glu Gly Val Gly Ala Pro 
90 95 100 

gta ggt ttc tgg gtg gag aag gat tct tec tec aac gaa tec gtc gcc 451 
Val Gly Phe Trp Val Glu Lys Asp Ser Ser Ser Asn Glu Ser Val Ala 
105 110 115 

tat gtc ate cag tec ggc etc ggc ctg ccc gat gag get tat tac cgc 499 
Tyr Val He Gin Ser Gly Leu Gly Leu Pro Asp Glu Ala Tyr Tyr Arg 
120 125 130 

gag gag gca cac gcc gaa act etc gcg gcc tac aaa gag cac gtt gag 547 
Glu Glu Ala His Ala Glu Thr Leu Ala Ala Tyr Lys Glu His Val Glu 
135 140 145 

cgc atg etc ggc tac ttg gat aac age cgc etc ttc ggt ctg teg get 595 
Arg Met Leu Gly Tyr Leu Asp Asn Ser Arg Leu Phe Gly Leu Ser Ala 
150 155 160 165 

get tec get gcc gca cga att gtc gcc ctg gaa acg gaa ate get get 64 3 
Ala Ser Ala Ala Ala Arg He Val Ala Leu Glu Thr Glu He Ala Ala 
170 175 180 

ggc cac tgg gat gtc gtg aag acc cgc gac gcc gta gcc ace tac aac 691 
Gly His Trp Asp Val Val Lys Thr Arg Asp Ala Val Ala Thr Tyr Asn 
185 190 195 

ccc acc gaa etc ggc gcg ctg cca cca aag gtc cgc acg ctg etc agt 739 
Pro Thr Glu Leu Gly Ala Leu Pro Pro Lys Val Arg Thr Leu Leu Ser 
200 205 210 

tec gca ggc etc ccg gac cag cgc erg gta teg atg atg ccg tea tac 787 
Ser Ala Gly Leu Pro Asp Gin Arg Leu Val Ser Met Met Pro Ser Tyr 
215 220 225 

etc gac cac etc aac ggc ttg ctt gtc gac gac cgc etc ccc gat tgg 835 
Leu Asp His Leu Asn Gly Leu Leu Val Asp Asp Arg Leu Pro Asp Trp 
230 235 240 245 

cag eta tgg gca acc tgg cac ate ttg agg tct cga gca gga ctg ttg 883 
Gin Leu Trp Ala Thr Trp His He Leu Arg Ser Arg Ala Gly Leu Leu 
250 255 260 

acc gag gaa att age caa gca aac ttc gac ttc tat ggc acc aaa ctg 931 
Thr Glu Glu He Ser Gin Ala Asn Phe Asp Phe Tyr Gly Thr Lys Leu 
265 270 275 

tec ggc gcc acc gag caa aaa gat cga rgg aag cgt get grc ggc ctg 979 
Ser Gly Ala Thr Glu Gin Lys Asp Arg Trp Lys Arg Ala Val Gly Leu 
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gca gag cgc atg gtg ggc gag gaa ate ggg caa cga ttc gtc gaa agg 
Ala Glu Arg Met Val Gly Glu Glu He Gly Gin Arg Phe Val Glu Arg 
295 300 305 

cat ttt cct gca age tec aag gag cac atg ctt gag etc gtc gac tac 
His Phe Pro Ala Ser Ser Lys Glu His Met Leu Glu Leu Val Asp Tyr 
310 315 320 325 

ctg gtt gec gec tac cgt gat cgc att tec aac etc gaa tgg atg acg 
Leu Val Ala Ala Tyr Arg Asp Arg He Ser Asn Leu Glu Trp Met Thr 
330 335 340 

ccc gec ace cgc gag cgt gee ctg gaa aag ttg ggc aaa ttc aac gcg 
Pro Ala Thr Arg Glu Arg Ala Leu Glu Lys Leu Gly Lys Phe Asn Ala 
345 350 355 

aaa ate ggc tac ccc gac aag tgg cgc tec tac gaa ggc etc gaa ttc 
Lys He Gly Tyr Pro Asp Lys Trp Arg Ser Tyr Glu Gly Leu Glu Phe 
360 365 370 

ggc tec gac ctg gtg gac aac tec cgc aag ggc tec gcg ttc etc cat 
Gly Ser Asp Leu Val Asp Asn Ser Arg Lys Gly Ser Ala Phe Leu His 
375 380 385 

gac tat gag ctg ggc aag ate ggc aaa cca gec gac cgc gac gaa tgg 
Asp Tyr Glu Leu Gly Lys He Gly Lys Pro Ala Asp Arg Asp Glu Trp 
390 395 400 405 

gtc acc acc cca caa ace gtc aac gec ttc tac aac ccc gtg gtc aac 
Val Thr Thr Pro Gin Thr Val Asn Ala Phe Tyr Asn Pro Val Val Asn 
410 415 420 

gac ate acc ttc ccc gca gec ate ctg cgc gca cca ttc ttc gac ccc 
Asp He Thr Phe Pro Ala Ala He Leu Arg Ala Pro Phe Phe Asp Pro 
425 430 435 

gaa gca gaa gee gca gaa aac ttc ggt gca ate ggt get gtg ate gga 
Glu Ala Glu Ala Ala Glu Asn Phe Gly Ala He Gly Ala Val He Gly 
440 445 450 

cac gaa ate ggc cac ggc ttt gac gat caa ggc age caa tac gac ggc 
His Glu He Gly His Gly Phe Asp Asp Gin Gly Ser Gin Tyr Asp Gly 
455 460 465 

gac ggc aac etc aac tec tgg tgg acc gac gaa gac cgc tec gca ttc 
Asp Gly Asn Leu Asn Ser Trp Trp Thr Asp Glu Asp Arg Ser Ala Phe 
470 475 480 485 

gag cag etc acc tea cgt ctg gtc acc caa ttc age gga etc gtc cct 
Glu Gin Leu Thr Ser Arg Leu Val Thr Gin Phe Ser Gly Leu Val Pro 
490 495 500 

gee gtc ctg acc tct gaa gga ate gac acc gac ggc gtc aac ggr gaa 
Ala Val Leu Thr Ser Glu Gly He Asp Thr Asp Gly Val Asn Gly Glu 
505 510 515 



ttc act etc ggc gaa aac ate ggt gac etc ggc gga ttg ggc ate get 
Phe Thr Leu Gly Glu Asn He Gly Asp Leu Gly Gly Leu Gly He Ala 
520 525 530 
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gtc gtt gcc tac gaa aag tac etc gca gac cgt ggc caa acc ttt gaa 
Val Val Ala Tyr Glu Lys Tyr Leu Ala Asp Arg Gly Gin Thr Phe Glu 
535 540 545 

acc tea cca gtc caa aaa ttc gaa gca gaa ggc gcc gag gaa ggc ctg 
Thr Ser Pro Val Gin Lys Phe Glu Ala Glu Gly Ala Glu Glu Gly Leu 
550 555 560 565 

gcc gag caa gaa ttc aac ggt etc caa cgc etc ttc ctg tec tgg get 
Ala Glu Gin Glu Phe Asn Gly Leu Gin Arg Leu Phe Leu Ser Trp Ala 
570 575 580 

cgc gtg tgg cgc acc aaa ate cgc cca cag atg gcc gtc caa tac ctg 
Arg Val Trp Arg Thr Lys He Arg Pro Gin Met Ala Val Gin Tyr Leu 
585 590 595 

gcc ate gac cca cac tec cct gca gaa ttc cgc tgc aat gtc ate gcc 
Ala He Asp Pro His Ser Pro Ala Glu Phe Arg Cys Asn Val He Ala 
600 605 610 

gga aac gtc get gaa ttc tac gaa gca ttc gac grc ccc gaa gat gca 
Gly Asn Val Ala Glu Phe Tyr Glu Ala Phe Asp Val Pro Glu Asp Ala 
615 620 625 

cct gtg tac ate aag cca gaa gag cgc eta get ate tgg tagttgttag 
Pro Val Tyr He Lys Pro Glu Glu Arg Leu Ala He Trp 
630 635 640 



ttggtattga aaa 



<210> 168 
<211> 642 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Met Lys Asp Leu Tyr Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His 
15 10 15 

He He Pro Asp Asp Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg 
20 25 30 

Asp Asp Ala Glu Glu Asp Val His Glu He Val Lys Glu Asp Thr Gly 
35 40 45 

Arg Ala Gly Thr Leu Tyr Ala Ser Phe Met Asp Thr Asp Ala He Asn 
50 55 60 

Ala Ala Gly Val Ala Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val 
65 70 75 80 

Ala Asn Ser Ser Phe Phe Ala Ala Ala Leu Gly Glu Leu Asp Arg Glu 
85 90 95 

Gly Val Gly Ala Pro Val Gly Phe Trp Val Glu Lys Asp Ser Ser Ser 
100 105 HO 



Asn Glu Ser Val Ala Tyr Val He Gin Ser Gly Leu Gly Leu Pro Asp 
115 120 125 
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Glu Ala Tyr Tyr Arg Glu Glu Ala His Ala Glu Thr Leu Ala Ala Tyr 
130 135 140 

Lys Glu His Val Glu Arg Met Leu Gly Tyr Leu Asp Asn Ser Arg Leu 
145 150 155 160 

Phe Gly Leu Ser Ala Ala Ser Ala Ala Ala Arg He Val Ala Leu Glu 
165 170 175 

Thr Glu He Ala Ala Gly His Trp Asp Val Val Lys Thr Arg Asp Ala 
180 185 190 

Val Ala Thr Tyr Asn Pro Thr Glu Leu Gly Ala Leu Pro Pro Lys Val 
195 200 205 

Arg Thr Leu Leu Ser Ser Ala Gly Leu Pro Asp Gin Arg Leu Val Ser 
210 215 220 

Met Met Pro Ser Tyr Leu Asp His Leu Asn Gly Leu Leu Val Asp Asp 
225 230 235 240 

Arg Leu Pro Asp Trp Gin Leu Trp Ala Thr Trp His He Leu Arg Ser 
245 250 255 

Arg Ala Gly Leu Leu Thr Glu Glu He Ser Gin Ala Asn Phe Asp Phe 
260 265 270 

Tyr Gly Thr Lys Leu Ser Gly Ala Thr Glu Gin Lys Asp Arg Trp Lys 
275 280 285 

Arg Ala Val Gly Leu Ala Glu Arg Met Val Gly Glu Glu He Gly Gin 
290 295 300 

Arg Phe Val Glu Arg His Phe Pro Ala Ser Ser Lys Glu His Met Leu 
305 310 315 320 

Glu Leu Val Asp Tyr Leu Val Ala Ala Tyr Arg Asp Arg He Ser Asn 
325 330 335 

Leu Glu Trp Met Thr Pro Ala Thr Arg Glu Arg Ala Leu Glu Lys Leu 
340 345 350 

Gly Lys Phe Asn Ala Lys He Gly Tyr Pro Asp Lys Trp Arg Ser Tyr 
355 360 365 

Glu Gly Leu Glu Phe Gly Ser Asp Leu Val Asp Asn Ser Arg Lys Gly 
370 375 380 

Ser Ala Phe Leu His Asp Tyr Glu Leu Gly Lys He Gly Lys Pro Ala 
385 390 395 400 

Asp Arg Asp Glu Trp Val Thr Thr Pro Gin Thr Val Asn Ala Phe Tyr 
405 410 415 

Asn Pro Val Val Asn Asp He Thr Phe Pro Ala Ala He Leu Arg Ala 
420 425 430 

Pro Phe Phe Asp Pro Glu Ala Glu Ala Ala Glu Asn Phe Gly Ala He 
435 440 445 
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Gly Ala Val He Gly His Glu He 
450 455 

Ser Gin Tyr Asp Gly Asp Gly Asn 
465 470 

Asp Arg Ser Ala Phe Glu Gin Leu 
485 



Gly His Gly Phe Asp Asp Gin Gly 
460 

Leu Asn Ser Trp Trp Thr Asp Glu 
475 480 

Thr Ser Arg Leu Val Thr Gin Phe 
490 495 



Ser Gly Leu Val Pro Ala Val Leu 
500 

Gly Val Asn Gly Glu Phe Thr Leu 
515 520 



Thr Ser Glu Gly He Asp Thr Asp 
505 510 

Gly Glu Asn He Gly Asp Leu Gly 
525 



Gly Leu Gly He Ala Val Val Ala 
530 535 

Gly Gin Thr Phe Glu Thr Ser Pro 
545 550 

Ala Glu Glu Gly Leu Ala Glu Gin 
565 

Phe Leu Ser Trp Ala Arg Val Trp 
580 

Ala Val Gin Tyr Leu Ala He Asp 
595 600 

Cys Asn Val He Ala Gly Asn Val 
610 615 

Val Pro Glu Asp Ala Pro Val Tyr 
625 630 



Tyr Glu Lys Tyr Leu Ala Asp Arg 
540 

Val Gin Lys Phe Glu Ala Glu Gly 
555 560 

Glu Phe Asn Gly Leu Gin Arg Leu 
570 575 

Arg Thr Lys He Arg Pro Gin Met 
585 590 

Pro His Ser Pro Ala Glu Phe Arg 
605 

Ala Glu Phe Tyr Glu Ala Phe Asp 
620 

He Lys Pro Glu Glu Arg Leu Ala 

635 640 



He Trp 



<210> 169 
<211> 1734 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) .. (1711) 
<223> FRXA01868 



<400> 169 

atgcggatct gaacaggctg tctgttgcta 
actggaccgt gaaggcgttg gcgcgccagt 



actcatcgtt ttcgcagctg ctctcggcga 60 

aggtttctgg gtg gag aag gat tct 11 
Val Glu Lys Asp Ser 
1 5 



tec tec aac gaa tec gtc gec tat gtc ate cag tec ggc etc ggc ctg 
Ser Ser Asn Glu Ser Val Ala Tyr Val He Gin Ser Gly Leu Gly Leu 
10 15 20 



163 
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ccc gat gag get tat tac cgc gag gag gca cac gec gaa act etc gcg 
Pro Asp Glu Ala Tyr Tyr Arg Glu Glu Ala His Ala Glu Thr Leu Ala 



gec tac aaa gag cac gtt gag cgc atg etc ggc tac ttg gat aac age 
Ala Tyr Lys Glu His Val Glu Arg Met Leu Gly Tyr Leu Asp Asn Ser 
40 45 50 

cgc etc ttc ggt ctg teg get get tec get gec gca cga att gtc gee 
Arg Leu Phe Gly Leu Ser Ala Ala Ser Ala Ala Ala Arg lie Val Ala 



ctg gaa acg gaa ate get get ggc cac tgg gat gtc gtg aag ace cgc 
Leu Glu Thr Glu He Ala Ala Gly His Trp Asp Val Val Lys Thr Arg 



gac gee gta gee ace tac aac ccc acc gaa etc ggc gcg ctg cca cca 
Asp Ala Val Ala Thr Tyr Asn Pro Thr Glu Leu Gly Ala Leu Pro Pro 
90 95 100 

aag gtc cgc acg ctg etc agt tec gca ggc etc ccg gac cag cgc ctg 
Lys Val Arg Thr Leu Leu Ser Ser Ala Gly Leu Pro Asp Gin Arg Leu 
105 110 115 

gta teg atg atg ccg tea tac etc gac cac etc aac ggc ttg ctt gtc 
Val Ser Met Met Pro Ser Tyr Leu Asp His Leu Asn Gly Leu Leu Val 
120 125 130 

gac gac cgc etc ccc gat tgg cag eta tgg gca acc tgg cac ate ttg 
Asp Asp Arg Leu Pro Asp Trp Gin Leu Trp Ala Thr Trp His He Leu 
135 140 145 

agg tct cga gca gga ctg ttg acc gag gaa att age caa gca aac ttc 
Arg Ser Arg Ala Gly Leu Leu Thr Glu Glu He Ser Gin Ala Asn Phe 
150 155 160 165 

gac ttc tat ggc acc aaa ctg tec ggc gec acc gag caa aaa gat cga 
Asp Phe Tyr Gly Thr Lys Leu Ser Gly Ala Thr Glu Gin Lys Asp Arg 
170 175 180 

tgg aag cgt get gtc ggc ctg gca gag cgc atg gtg ggc gag gaa ate 
Trp Lys Arg Ala Val Gly Leu Ala Glu Arg Met Val Gly Glu Glu He 
185 190 195 

ggg caa cga ttc gtc gaa agg cat ttt ccz gca age tec aag gag cac 
Gly Gin Arg Phe Val Glu Arg His Phe Pro Ala Ser Ser Lys Glu His 
200 205 210 

atg ctt gag etc gtc gac tac ctg gtt gee gee tac cgt gat cgc att 
Met Leu Glu Leu Val Asp Tyr Leu Val Ala Ala Tyr Arg Asp Arg He 
215 220 225 

tec aac etc gaa tgg atg acg ccc gee acc cgc gag cgt gee ctg gaa 
Ser Asn Leu Glu Trp Met Thr Pro Ala Thr Arg Glu Arg Ala Leu Glu 
230 235 240 245 

aag ttg ggc aaa ttc aac gcg aaa ate ggc tac ccc gac aag tgg cgc 
Lys Leu Gly Lys Phe Asn Ala Lys He Gly Tyr Pro Asp Lys Trp Arg 
250 255 260 

tec tac gaa ggc etc gaa ttc ggc tec gac ctg gtg gac aac tec cgc 
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Ser Tyr Glu Gly Leu Glu Phe Gly Ser Asp Leu Val Asp Asn Ser Arg 
265 270 275 

aag ggc tec gcg ttc etc cat gac tat gag ctg ggc aag ate ggc aaa 
Lys Gly Ser Ala Phe Leu His Asp Tyr Glu Leu Gly Lys He Gly Lys 
280 285 290 

cca gee gac cgc gac gaa tgg gtc acc acc cca caa acc gtc aac gec 
Pro Ala Asp Arg Asp Glu Trp Val Thr Thr Pro Gin Thr Val Asn Ala 
295 300 305 

ttc tac aac ccc gtg gtc aac gac ate acc ttc ccc gca gec ate ctg 
Phe Tyr Asn Pro Val Val Asn Asp He Thr Phe Pro Ala Ala He Leu 
310 315 320 325 



cgc gca cca ttc ttc gac ccc 
Arg Ala Pro Phe Phe Asp Pro 
330 



gaa gca gaa gec gca gaa aac ttc ggt 
Glu Ala Glu Ala Ala Glu Asn Phe Gly 
335 340 



gca ate ggt get gtg ate gga cac gaa ate ggc cac ggc ttt gac gat 
Ala He Gly Ala Val He Gly His Glu He Gly His Gly Phe Asp Asp 
345 350 355 

caa ggc age caa tac gac ggc gac ggc aac etc aac tec tgg tgg acc 
Gin Gly Ser Gin Tyr Asp Gly Asp Gly Asn Leu Asn Ser Trp Trp Thr 
360 365 370 

gac gaa gac cgc tec gca ttc gag cag etc acc tea cgt ctg gtc acc 
Asp Glu Asp Arg Ser Ala Phe Glu Gin Leu Thr Ser Arg Leu Val Thr 
375 380 385 

caa ttc age gga etc gtc cct gec gtc ctg acc tct gaa gga ate gac 
Gin Phe Ser Gly Leu Val Pro Ala Val Leu Thr Ser Glu Gly He Asp 
390 395 400 405 

acc gac ggc gtc aac ggt gaa ttc act etc ggc gaa aac ate ggt gac 
Thr Asp Gly Val Asn Gly Glu Phe Thr Leu Gly Glu Asn lie Gly Asp 
410 415 420 

etc ggc gga ttg ggc ate get gtc gtt gec tac gaa aag tac etc gca 
Leu Gly Gly Leu Gly He Ala Val Val Ala Tyr Glu Lys Tyr Leu Ala 
425 430 435 

gac cgt ggc caa acc ttt gaa acc tea cca gtc caa aaa ttc gaa gca 
Asp Arg Gly Gin Thr Phe Glu Thr Ser Pro Val Gin Lys Phe Glu Ala 
440 445 450 

gaa ggc gee gag gaa ggc ctg gee gag caa gaa ttc aac ggt etc caa 
Glu Gly Ala Glu Glu Gly Leu Ala Glu Gin Glu Phe Asn Gly Leu Gin 
455 460 465 

cgc etc ttc ctg tec tgg get cgc gtg tgg cgc acc aaa ate cgc cca 
Arg Leu Phe Leu Ser Trp Ala Arg Val Trp Arg Thr Lys He Arg Pro 
470 475 480 485 

cag atg gec gtc caa tac ctg gee ate gac cca cac tec cct gca gaa 
Gin Met Ala Val Gin Tyr Leu Ala He Asp Pro His Ser Pro Ala Glu 
490 495 500 



ttc cgc 
Phe Arg 



tgc aat gtc 
Cys Asn Val 



ate gec gga aac gtc get gaa ttc tac gaa gca 
He Ala Gly Asn Val Ala Glu Phe Tyr Glu Ala 
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ttc gac gtc ccc gaa gat gca cct gtg tac ate aag cca gaa gag cgc 
Phe Asp Val Pro Glu Asp Ala Pro Val Tyr He Lys Pro Glu Glu Arg 
520 525 530 

eta get ate tgg tagttgttag ttggtattga aaa 
Leu Ala He Trp 
535 



<210> 170 
<211> 537 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Val Glu Lys Asp Ser Ser Ser Asn Glu Ser Val Ala Tyr Val He Gin 
15 10 15 

Ser Gly Leu Gly Leu Pro Asp Glu Ala Tyr Tyr Arg Glu Glu Ala His 
20 25 30 

Ala Glu Thr Leu Ala Ala Tyr Lys Glu His Val Glu Arg Met Leu Gly 
35 40 45 

Tyr Leu Asp Asn Ser Arg Leu Phe Gly Leu Ser Ala Ala Ser Ala. Ala 
50 55 60 

Ala Arg He Val Ala Leu Glu Thr Glu He Ala Ala Gly His Trp Asp 
65 70 75 80 

Val Val Lys Thr Arg Asp Ala Val Ala Thr Tyr Asn Pro Thr Glu Leu 
85 90 95 

Gly Ala Leu Pro Pro Lys Val Arg Thr Leu Leu Ser Ser Ala Gly Leu 
100 105 HO 

Pro Asp Gin Arg Leu Val Ser Met Met Pro Ser Tyr Leu Asp His Leu 
115 120 125 

Asn Gly Leu Leu Val Asp Asp Arg Leu Pro Asp Trp Gin Leu Tr? Ala 
130 135 140 

Thr Trp His He Leu Arg Ser Arg Ala Gly Leu Leu Thr Glu Glu He 
145 150 155 160 

Ser Gin Ala Asn Phe Asp Phe Tyr Gly Thr Lys Leu Ser Gly Ala Thr 
165 170 175 

Glu Gin Lys Asp Arg Trp Lys Arg Ala Val Gly Leu Ala Glu Arg Met 
180 185 190 

Val Gly Glu Glu He Gly Gin Arg Phe Val Glu Arg His Phe Pro Ala 
195 200 205 

Ser Ser Lys Glu His Met Leu Glu Leu Val Asp Tyr Leu Val Ala Ala 
210 215 220 

Tvr Arq Asp Arg He Ser Asn Leu Glu Tro Met Thr Pro Ala Thr Arg 
225 230 235 240 
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Glu Arg Ala Leu Glu Lys Leu Gly Lys Phe Asn Ala Lys He Gly Tyr 
245 250 255 

Pro Asp Lys Trp Arg Ser Tyr Glu Gly Leu Glu Phe Gly Ser Asp Leu 
260 265 270 

Val Asp Asn Ser Arg Lys Gly Ser Ala Phe Leu His Asp Tyr Glu Leu 
275 280 285 

Gly Lys He Gly Lys Pro Ala Asp Arg Asp Glu Trp Val Thr Thr Pro 
290 295 300 

Gin Thr Val Asn Ala Phe Tyr Asn Pro Val Val Asn Asp He Thr Phe 
305 310 315 320 

Pro Ala Ala He Leu Arg Ala Pro Phe Phe Asp Pro Glu Ala Glu Ala 
325 330 335 

Ala Glu Asn Phe Gly Ala He Gly Ala Val He Gly His Glu He Gly 
340 345 350 

His Gly Phe Asp Asp Gin Gly Ser Gin Tyr Asp Gly Asp Gly Asn Leu 
355 360 365 

Asn Ser Trp Trp Thr Aso Glu Asp Arg Ser Ala Phe Glu Gin Leu Thr 
370 375 380 

Ser Arg Leu Val Thr Gin Phe Ser Gly Leu Val Pro Ala Val Leu Thr 
385 390 395 400 

Ser Glu Gly He Asp Thr Asp Gly Val Asn Gly Glu Phe Thr Leu Gly 
405 410 415 

Glu Asn He Gly Asp Leu Gly Gly Leu Gly He Ala Val Val Ala Tyr 
420 425 430 

Glu Lys Tyr Leu Ala Asp Arg Gly Gin Thr Phe Glu Thr Ser Pro Val 
435 440 445 

Gin Lys Phe Glu Ala Glu Gly Ala Glu Glu Gly Leu Ala Glu Gin Glu 
450 455 460 

Phe Asn Gly Leu Gin Arg Leu Phe Leu Ser Trp Ala Arg Val Trp Arg 



465 470 



480 



Thr Lys lie Arg Pro Gin Met Ala Val Gin Tyr Leu Ala He Asp Pro 
485 490 495 

His Ser Pro Ala Glu Phe Arg Cys Asn Val He Ala Gly Asn Val Ala 
500 505 510 

Glu Phe Tyr Glu Ala Phe Asp Val Pro Glu Asp Ala Pro Val Tyr He 
515 520 525 

Lys Pro Glu Glu Arg Leu Ala He Trp 
530 535 



<210> 171 
<211> 426 
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<212> DNA 

<213> Corynebacterium glutamicuru 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> FRXA01869 



<400> 171 

tgacaggcta ccttctgggg tggacatgat ccccaacgct caacccactt gtggcaccaa 60 

ccacaaaccc tgtggcggta aatcccctag agtaggccac atg aag gat ctt tat 11! 

Met Lys Asp Leu Tyr 
1 5 



cgc ttt gtc aat ggc ctg tgg ctt gac acc cac ate att ccc gac gat 
Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His lie lie Pro Asp Asp 



cgc gcg gtg gac ggc acg ttc cac aag ctg cgc gat gat get gaa gaa 
Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg Asp Asp Ala Glu Glu 



gac gtc cat gag ate gtc aag gaa gac act gga cgc gca ggc aca ctt 
Asp Val His Glu lie Val Lys Glu Asp Thr Gly Arg Ala Gly Thr Leu 



tat gec tea ttt atg gat act gac gec ate aac get get ggt gtt gca 
Tyr Ala Ser Phe Met Asp Thr Asp Ala lie Asn Ala Ala Gly Val Ala 



ccg etc gat gcg gat ctg aac agg ctg tct gtt get aac tea teg ttt 
Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val Ala Asn Ser Ser Phe 



teg cag ctg etc teg gcg aac tgg acc gtg aag gcg ttg gcg cgc cag 
Ser Gin Leu Leu Ser Ala Asn Trp Thr Val Lys Ala Leu Ala Arg Gin 
90 95 100 

taggtttctg ggtggagaag gat 



163 



307 



355 



403 



<210> 172 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Met Lys Asp Leu Tyr Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His 
15 10 15 

He He Pro Asp Asp Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg 
20 25 30 

Asp Asp Ala Glu Glu Asp Val His Glu He Val Lys Glu Asp Thr Gly 
35 40 45 

Arg Ala Gly Thr Leu Tyr Ala Ser Phe Met Asp Thr Asp Ala He Asn 
50 55 60 

Ala Ala Gly Val Ala Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val 
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Ala Asn Ser Ser Phe Ser Gin Leu Leu Ser Ala Asn Trp Thr Val Lys 



Ala Leu Ala Arg Gin 

100 



<210> 173 
<211> 1404 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1381) 

<223> RXN00499 

<400> 173 

tgccaacagg ggatatgcca ctgtgtaccc cacggcgatg atcggtaaaa tcctcggcgc 60 

gcagatattg ttcttgctgc tctaaggtga tttttgggca gtg gtg ggg gtg gtg 115 

Val Val Gly Val Val 



tec acc cct gcg cgt aac ctg gga age atg act aaa aca ctt ggt tec 
Ser Thr Pro Ala Arg Asn Leu Gly Ser Met Thr Lys Thr Leu Gly Ser 



ctt cag ctg gaa gaa ate acg ctg acc etc cct ctg act gaa gat gtg 
Leu Gin Leu Glu Glu lie Thr Leu Thr Leu Pro Leu Thr Glu Asp Val 



gec gat gaa cgc acc att gat gtg ttc gca cgc att gec aca cgc gtc 
Ala Asp Glu Arg Thr He Asp Val Phe Ala Arg He Ala Thr Arg Val 



ggt ggg gaa gac ctt cca tat tta gta ttc ctg cag ggt ggg cct ggc 

Gly Gly Glu Asp Leu Pro Tyr Leu Val Phe Leu Gin Gly Gly Pro Gly 
55 60 65 

aat gaa get cca cgt cca age ctt aat ccc etc aac ccc aat tgg ttg 

Asn Glu Ala Pro Arg Pro Ser Leu Asn Pro Leu Asn Pro Asn Trp Leu 



ggc gtg gec ttg gag gaa tac cgc gtg gtc atg ttg gat caa cgt ggc 
Gly Val Ala Leu Glu Glu Tyr Arg Val Val Met Leu Asp Gin Arg Gly 
90 95 100 

acc ggc cgt tec acc cca gtg ggt aat gat att ttg gaa aaa ccc aca 
Thr Gly Arg Ser Thr Pro Val Gly Asn Asp He Leu Glu Lys Pro Thr 
105 HO 115 

gca gaa gta gtg gag tac tta tec cac ctg cgc gca gat ggc att gtg 
Ala Glu Val Val Glu Tyr Leu Ser His Leu Arg Ala Asp Gly He Val 
120 125 130 

cga gat get gaa gec ctg cgt aag cat ttg ggt gtg aat cag tgg aac 
Arg Asp Ala Glu Ala Leu Arg Lys His Leu Gly Val Asn Gin Trp Asn 
135 140 145 
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ctt tta ggc cag tec ttc gga ggt ttc acc acc ctg cat tac ttg tec 
Leu Leu Gly Gin Ser Phe Gly Gly Phe Thr Thr Leu His Tyr Leu Ser 
150 155 160 165 

egg cac gec gat tec ttg gac aac gtg ttt att acc ggc ggt etc age 
Arg His Ala Asp Ser Leu Asp Asn Val Phe He Thr Gly Gly Leu Ser 
170 175 180 

get att gat cgc cca gca gaa gac gtg tat gec aac tgt tac aac cgc 
Ala He Asp Arg Pro Ala Glu Asp Val Tyr Ala Asn Cys Tyr Asn Arg 
185 190 195 

atg cgc cga aac tct gag gaa ttc tac cgt cgc ttc ccg caa tta egg 
Met Arg Arg Asn Ser Glu Glu Phe Tyr Arg Arg Phe Pro Gin Leu Arg 
200 205 210 

gaa act ttc cga ggg ttg gtt aat cgt get cgc gec ggg gag att gtg 
Glu Thr Phe Arg Gly Leu Val Asn Arg Ala Arg Ala Gly Glu He Val 
215 220 225 

ctt ccc acc ggc gaa gtt gtg tea gaa acc agg ctg cga tec ctt ggt 
Leu Pro Thr Gly Glu Val Val Ser Glu Thr Arg Leu Arg Ser Leu Gly 
230 235 240 245 

cac ttg ttg ggt age aat gac ggc tgg ttt gat ctg tac aac ctg ctg 
His Leu Leu Gly Ser Asn Asp Gly Trp Phe Asp Leu Tyr Asn Leu Leu 
250 255 260 

gaa tta gat ccc acc tec aac get ttt gtc cat gac ctg gca gga ctt 
Glu Leu Asp Pro Thr Ser Asn Ala Phe Val His Asp Leu Ala Gly Leu 
265 270 275 

ttg cct ttc ggc aac cgc aac cca att tat tac gtg etc cat gag tec 
Leu Pro Phe Gly Asn Arg Asn Pro He Tyr Tyr Val Leu His Glu Ser 
280 285 290 

tct tac gec gac ggt gtg gtg aca aat tgg gca gca gag cgt gtg ctt 
Ser Tyr Ala Asp Gly Val Val Thr Asn Trp Ala Ala Glu Arg Val Leu 
295 300 305 

cca gag gat ttc cgc gag gat cca aca ctg etc acc ggt gag cac gtg 
Pro Glu Asp Phe Arg Glu Asp Pro Thr Leu Leu Thr Gly Glu His Val 
310 315 320 325 

ttc cag gag tgg aca gac acc gtg ccg teg etc aag ccg tgg aag gac 
Phe Gin Glu Trp Thr Asp Thr Val Pro Ser Leu Lys Pro Trp Lys Asp 
330 335 340 

gtt gec ctg gca trg get cag cag gaa tgg ccc aag ctt tat gat gcg 
Val Ala Leu Ala Leu Ala Gin Gin Glu Trp Pro Lys Leu Tyr Asp Ala 
345 350 355 

aag gca ttg gaa aac tea cag gec aag ggc get gca gca gtg tat gec 
Lys Ala Leu Glu Asn Ser Gin Ala Lys Gly Ala Ala Ala Val Tyr Ala 
360 365 370 



aat gac gtt ttc gtc cca gtg gat tac tct ctg gaa acc gca caa cac 
Asn Asp Val Phe Val Pro Val Asp Tyr Ser Leu Glu Thr Ala Gin His 
375 380 385 
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ctg ccc ggt gtg cag ctg ttt ate acc age cag cat gaa cac aat gga 1315 
Leu Pro Gly Val Gin Leu Phe He Thr Ser Gin His Glu His Asn Gly 
390 395 400 405 

ctt cgt gec age tea ggc gca gta ctg aag cac ctt ttc gat ctg gec 1363 
Leu Arg Ala Ser Ser Gly Ala Val Leu Lys His Leu Phe Asp Leu Ala 
410 415 420 

cac ggc cga gag gta cgc tgattcctcg tgttagtact age 1404 
His Gly Arg Glu Val Arg 
425 



<210> 174 
<211> 427 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 174 

Val Val Gly Val Val Ser Thr Pro Ala Arg Asn Leu Gly Ser Met Thr 
15 10 15 

Lys Thr Leu Gly Ser Leu Gin Leu Glu Glu He Thr Leu Thr Leu Pro 
20 25 30 

Leu Thr Glu Asp Val Ala Asp Glu Arg Thr He Asp Val Phe Ala Arg 
35 40 45 

He Ala Thr Arg Val Gly Gly Glu Asp Leu Pro Tyr Leu Val Phe Leu 
50 55 60 

Gin Gly Gly Pro Gly Asn Glu Ala Pro Arg Pro Ser Leu Asn Pro Leu 
65 70 75 80 

Asn Pro Asn Trp Leu Gly Val Ala Leu Glu Glu Tyr Arg Val Val Met 
85 90 95 

Leu Asp Gin Arg Gly Thr Gly Arg Ser Thr Pro Val Gly Asn Asp He 
100 105 HO 

Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu Ser His Leu Arg 
115 120 125 

Ala Asp Gly He Val Arg Asp Ala Glu Ala Leu Arg Lys His Leu Gly 
130 135 140 

Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly Gly Phe Thr Thr 
145 150 155 160 

Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp Asn Val Phe He 
165 170 175 

Thr Gly Gly Leu Ser Ala He Asp Arg Pro Ala Glu Asp Val Tyr Ala 
180 185 190 

Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu Phe Tyr Arg Arg 
195 200 205 

Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val Asn Arg Ala Arg 
210 215 220 
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Ala Gly Glu He Val Leu Pro Thr Gly Glu Val Val Ser Glu Thr Arg 
225 230 235 240 

Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp Gly Trp Phe Asp 
245 250 255 

Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn Ala Phe Val His 
260 265 270 

Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn Pro He Tyr Tyr 
275 280 285 

Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val Thr Asn Trp Ala 
290 295 300 

Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp Pro Thr Leu Leu 
305 310 315 320 

Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr Val Pro Ser Leu 
325 330 335 

Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin Gin Glu Trp Pro 
340 345 350 

Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin Ala Lys Gly Ala 
355 360 365 

Ala Ala Val Tyr Ala Asn Asp Val Phe Val Pro Val Asp Tyr Ser Leu 
370 375 380 

Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe He Thr Ser Gin 
385 390 395 400 

His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala Val Leu Lys His 
405 410 415 

Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
420 425 



<210> 175 
<211> 980 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (957) 

<223> FRXA00499 

<400> 175 

ggt aat gat att ttg gaa 

Gly Asn Asp He Leu Glu 
1 5 

tec cac ctg cgc gca gat ggc att gtg cga gat get gaa gec ctg cgt 
Ser His Leu Arg Ala Asp Gly He Val Arg Asp Ala Glu Ala Leu Arg 
20 25 30 

aag cat ttg ggt gtg aat cag tgg aac ctt tta ggc cag tec ttc gga 
Lys His Leu Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly 



aaa ccc aca gca gaa gta gtg gag tac tta 
Lys Pro Thr Ala Glu Val Val Glu Tyr Leu 
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ggt ttc acc acc ctg cat tac ttg tec egg cac gec gat tec ttg gac 
Gly Phe Thr Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp 



aac gtg ttt att acc ggc ggt etc age get att gat cgc cca gca gaa 
Asn Val Phe He Thr Gly Gly Leu Ser Ala He Asp Arg Pro Ala Glu 
65 70 75 80 

gac gtg tat gec aac tgt tac aac cgc atg cgc cga aac tct gag gaa 
Asp Val Tyr Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu 
85 90 95 

ttc tac cgt cgc ttc ccg caa tta egg gaa act ttc cga ggg ttg gtt 
Phe Tyr Arg Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val 
100 105 110 

aat cgt get cgc gec ggg gag att gtg ctt ccc acc ggc gaa gtt gtg 
Asn Arg Ala Arg Ala Gly Glu He Val Leu Pro Thr Gly Glu Val Val 
115 120 125 

tea gaa acc agg ctg cga tec ctt ggt cac ttg ttg ggt age aat gac 
Ser Glu Thr Arg Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp 
130 135 140 

ggc tgg ttt gat ctg tac aac ctg ctg gaa tta gat ccc acc tec aac 
Gly Trp Phe Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn 
145 150 155 160 

get ttt gtc cat gac ctg gca gga ctt ttg cct ttc ggc aac cgc aac 
Ala Phe Val His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn 
165 170 175 

cca att tat tac gtg etc cat gag tec tci tac gee gac ggt gtg gtg 
Pro He Tyr Tyr Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val 
180 185 190 

aca aat tgg gca gca gag cgt gtg ctt cca gag gat ttc cgc gag gat 
Thr Asn Trp Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp 
195 200 205 

cca aca ctg etc acc ggt gag cac gtg ttc cag gag tgg aca gac acc 
Pro Thr Leu Leu Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr 
210 215 220 

gtg ccg teg etc aag ccg tgg aag gac gtt gec ctg gca ttg get cag 
Val Pro Ser Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin 
225 230 235 240 

cag gaa tgg ccc aag ctt tat gat gcg aag gca ttg gaa aac tea cag 
Gin Glu Trp Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin 
245 250 255 

gee aag ggc get gca gca gtg tat gec aat gac gtt ttc gtc cca gtg 
Ala Lys Gly Ala Ala Ala Val Tyr Ala Asn Asp Val Phe Val Pro Val 
260 265 270 

gat tac tct ctg gaa acc gca caa cac ctg ccc ggt gtg cag ctg ttt 
Asp Tyr Ser Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe 
275 280 285 
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ate acc age cag cat gaa cac aat gga ctt cgt gec age tea ggc gca 912 
He Thr Ser Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala 
290 295 300 

gta ctg aag cac ctt ttc gat ctg gec cac ggc cga gag gta cgc 957 

Val Leu Lys His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
305 310 315 

tgattcctcg tgttagtact age 980 



<210> 176 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 176 

Gly Asn Asp He Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu 
1 5 10 15 

Ser His Leu Arg Ala Asp Gly He Val Arg Asp Ala Glu Ala Leu Arg 
20 25 30 

Lys His Leu Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly 
35 40 45 

Gly Phe Thr Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp 
50 55 60 

Asn Val Phe He Thr Gly Gly Leu Ser Ala He Asp Arg Pro Ala Glu 
65 70 75 80 

Asp Val Tyr Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu 
85 90 95 

Phe Tyr Arg Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val 
100 105 110 

Asn Arg Ala Arg Ala Gly Glu He Val Leu Pro Thr Gly Glu Val Val 
115 120 125 

Ser Glu Thr Arg Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp 
130 135 140 

Gly Trp Phe Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn 
145 150 155 160 

Ala Phe Val His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn 
165 170 175 

Pro He Tyr Tyr Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val 
180 185 190 

Thr Asn Trp Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp 
195 200 205 

Pro Thr Leu Leu Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr 
210 215 220 

Val Pro Ser Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin 
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225 230 235 240 

Gin Glu Trp Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin 
245 250 255 

Ala Lys Gly Ala Ala Ala Val Tyr Ala Asn Asp Val Phe Val Pro Val 
260 265 270 

Asp Tyr Ser Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe 
275 280 285 

He Thr Ser Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala 
290 295 300 

Val Leu Lys His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
305 310 315 



<210> 177 
<211> 2127 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2104) 
<223> RXN01277 

<400> 177 

tactactcgg ttcacgttta cgtcggctga tccaattgga ggcgccctcg gaagccgcct 60 

taaaaaacct gccggtcaaa agatcactaa cctgaacttc atg act gat tac acg 115 

Met Thr Asp Tyr Thr 



ttc etc gaa gac att gac acc ccg gaa gcg etc gcg tgg gcg gaa aaa 
Phe Leu Glu Asp He Asp Thr Pro Glu Ala Leu Ala Trp Ala Glu Lys 



tgg teg ggg gaa age gtc gaa aag eta aaa age cca gee aag gac gee 
Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser Pro Ala Lys Asp Ala 



ctg gaa gec agg ctg ctg get gcg ttg gac acc gat gat cgc att gee 
Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr Asp Asp Arg He Ala 



tac gtg age egg cgc ggt gag aag ctg tac aac ttt tgg egg gac gcg 
Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn Phe Trp Arg Asp Ala 
55 60 65 

cag cat ccg cgt gga gtg tgg cgc acg acc acg ttg gag teg tat gaa 
Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr Leu Glu Ser Tyr Glu 



agt gac cag ccg gag tgg gac gtg etc att gat gtg gat gcg ttg gcg 
Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp Val Asp Ala Leu Ala 
90 95 1C0 

gag gat gag ggc gaa aac tgg gta tgg aag ggc gcg gtt gtg cgc teg 
Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly Ala Val Val Arg Ser 
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ccg gag ttt gat egg gcg ttg gtg aag ttc teg egg ggc ggg get gat 
Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser Arg Gly Gly Ala Asp 
120 125 130 

gcg acg gtg att agg gag ttt gat ctg gee acg get get ttc gtg gat 
Ala Thr Val lie Arg Glu Phe Asp Leu Ala Thr Ala Ala Phe Val Asp 
135 140 145 

gat teg ccg ttt gaa ttg aag gag gcg aag tec gat gtc acg tgg gtt 
Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser Asp Val Thr Trp Val 
150 155 160 165 

gat ctg gat acg ttg ctg gtg ggc acg gat ace ggc gag ggg tea ctg 
Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr Gly Glu Gly Ser Leu 
170 175 180 

acg gat tct ggg tac ccg gcg egg gtg etc acg tgg aag cgt ggg act 
Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr Trp Lys Arg Gly Thr 
185 190 195 

ccg ctt gag cag gcg gag ttg ttc ttt gag ggg teg cgt cag gat gtg 
Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly Ser Arg Gin Asp Val 
200 205 210 

gcg act cat gcg tgg egg gat tea aca cct ggt ttt gag egg acg ttt 
Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly Phe Glu Arg Thr Phe 
215 220 225 

gtg tea agg teg ttg gat ttc tat aat teg gag acg teg ctg gaa ace 
Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu Thr Ser Leu Glu Thr 
230 235 240 245 

gag ggt ggc ctg gtc aag ctt gat gtg ccg acc gat tgc gat gtc att 
Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr Asp Cys Asp VaL He 
250 255 260 

gtg aag aag cag tgg att ttt gtg agt cct egg acg gat ttc get ggg 
Val Lys Lys Gin Trp He Phe Val Ser Pro Arg Thr Asp Phe Ala Gly 
265 270 275 

att cca gca ggt ggc ttg gga gtg ctg ctg tta aag gag ttc ctt gag 
He Pro Ala Gly Gly Leu Gly Val Leu Leu Leu Lys Glu Phe Leu Glu 
280 285 290 

ggc ggg cgc gat ttt cag cct gtg ttt acg cct act gag teg acg teg 
Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro Thr Glu Ser Thr Ser 
295 300 305 

ctg cag gga ttg gec acg aca aag aat ttc ctg gtt tta acg etc ctt 
Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu Val Leu Thr Leu Leu 
310 315 320 325 

aat aat gtc tec aca gaa ate gtc aca gtg ccg etc aat gat ccg aca 
Asn Asn Val Ser Thr Glu He Val Thr Val Pro Leu Asn Asp Pro Thr 
330 335 340 



acg gag cat gaa cac att gac etc cca gag cat gtc 
Thr Glu His Glu His He Asp Leu Pro Glu His Va! 
345 350 



acc gcg cat gtg 
Thr Ala His Val 

355 
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gtt get acc tec ccg ttg gat ggc gat gaa att tgg gtg cag gca gcg 
Val Ala Thr Ser Pro Leu Asp Gly Asp Glu lie Trp Val Gin Ala Ala 
360 365 370 

agt ttc acc gaa gcg cca acg ttg ctg cgt gcg gag ctg cct ggt gcg 
Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala Glu Leu Pro Gly Ala 
375 380 385 

ctt gag get gtg aag aag gcg ccg ttg cag ttt gaa aat get ggt cag 
Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe Glu Asn Ala Gly Gin 
390 395 400 405 

gag act cgt cag cat tgg gca acc teg gcg gat gga acg aag att ccg 
Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp Gly Thr Lys lie Pro 
410 415 420 

tac ttt att aca gga gec ttc gag gag gaa cca caa aac acc ctg gtc 
Tyr Phe He Thr Gly Ala Phe Glu Glu Glu Pro Gin Asn Thr Leu Val 
425 430 435 

cac gec tac ggc ggc ttc gag gtt tec ctt acc cca age cac tec ccg 
His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr Pro Ser His Ser Pro 
440 445 450 

acc cgc ggc ate gca tgg ttg gaa aag ggc tac tac ttt gtg gaa gec 
Thr Arg Gly He Ala Trp Leu Glu Lys Gly Tyr Tyr Phe Val Glu Ala 
455 460 465 

aac ctg cgt ggt ggc ggt gaa ttc ggt ccg gaa tgg cat teg cag gca 
Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu Trp His Ser Gin Ala 
470 475 480 485 

acc aag ctg aac cgc atg aag gtg tgg gag gat cac cgc gcg gtg etc 
Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp His Arg Ala Val Leu 
490 495 500 

gec gac ctt gtg gag cgc ggc tac gca acg ccg gag cag att gcg att 
Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro Glu Gin He Ala He 
505 510 515 

cgt ggc gga tec aac ggt ggt ttg ctg aca agt ggc gcg tta act cag 
Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser Gly Ala Leu Thr Gin 
520 525 530 

tac cca gaa gca ttc ggt gcg gca gtt gtg cag gtg ccg ttg get gat 
Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin Val Pro Leu Ala Asp 



atg ttg cgc tat cac acc tgg tea gcg ggt get teg tgg atg gcg gag 
Met Leu Arg Tyr His Thr Trp Ser Ala Gly Ala Ser Trp Met Ala Glu 
550 555 560 565 

tac ggc aac cct gac gat ccg gag gaa egg gcg gtg att gag cag tac 
Tyr Gly Asn Pro Asp Asp Pro Glu Glu Arg Ala Val He Glu Gin Tyr 
570 575 580 



teg ccg gtg cag gcg gtg gtg ggc gtc gag aag cga att tat cca ccc 
Ser Pro Val Gin Ala Val Val Gly Val Glu Lys Arg He Tyr Pro Pro 
585 590 595 
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gca ttg gtg acg acc tea acc egg gac gac cgc gtc cac ccc gcg cac 
Ala Leu Val Thr Thr Ser Thr Arg Asp Asp Arg Val His Pro Ala His 
600 605 610 

gcg cgc ctt ttt get caa get ttg ctt gat gcg ggc cag gee gtg gat 
Ala Arg Leu Phe Ala Gin Ala Leu Leu Asp Ala Gly Gin Ala Val Asp 
615 620 625 

tac tac gaa aac acc gag ggc ggc cat gec ggc gcg gcg gat aac aag 
Tyr Tyr Glu Asn Thr Glu Gly Gly His Ala Gly Ala Ala Asp Asn Lys 
630 635 640 645 

cag acc gcg ttt gtg gaa teg ctg ate tac acc tgg ate gag aag act 
Gin Thr Ala Phe Val Glu Ser Leu He Tyr Thr Trp He Glu Lys Thr 
650 655 660 

ttg gat cag cag ggt age att taatacctat gattatgega agg 
Leu Asp Gin Gin Gly Ser He 
665 



<210> 178 
<211> 668 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 178 

Met Thr Asp Tyr Thr Phe Leu Glu Asp He Asp Thr Pro Glu Ala Leu 
15 10 15 

Ala Trp Ala Glu Lys Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser 
20 25 30 

Pro Ala Lys Asp Ala Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr 
35 40 45 

Asp Asp Arg He Ala Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn 
50 55 60 

Phe Trp Arg Asp Ala Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr 
65 70 75 80 

Leu Glu Ser Tyr Glu Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp 
85 90 95 

Val Asp Ala Leu Ala Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly 
100 105 HO 

Ala Val Val Arg Ser Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser 
115 120 125 

Arg Gly Gly Ala Asp Ala Thr Val He Arg Glu Phe Asp Leu Ala Thr 
130 135 140 

Ala Ala Phe Val Asp Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser 
145 150 155 160 

Asp Val Thr Trp Val Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr 
165 170 175 

Gly Glu Gly Ser Leu Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr 
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180 



185 



190 



Trp Lys Arg Gly Thr Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly 
195 200 205 

Ser Arg Gin Asp Val Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly 
210 215 220 

Phe Glu Arg Thr Phe Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu 
225 230 235 240 

Thr Ser Leu Glu Thr Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr 
245 250 255 

Asp Cys Asp Val lie Val Lys Lys Gin Trp He Pne Val Ser Pro Arg 
260 265 270 

Thr Asp Phe Ala Gly He Pro Ala Gly Gly Leu Gly Val Leu Leu Leu 
275 280 285 

Lys Glu Phe Leu Glu Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro 
290 295 300 

Thr Glu Ser Thr Ser Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu 
305 310 315 320 

Val Leu Thr Leu Leu Asn Asn Val Ser Thr Glu He Val Thr Val Pro 
325 330 335 

Leu Asn Asp Pro Thr Thr Glu His Glu His He Asp Leu Pro Glu His 
340 345 350 

Val Thr Ala His Val Val Ala Thr Ser Pro Leu Asp Gly Asp Glu He 
355 360 365 

Trp Val Gin Ala Ala Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala 
370 375 380 

Glu Leu Pro Gly Ala Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe 
385 390 395 400 

Glu Asn Ala Gly Gin Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp 
405 410 415 

Gly Thr Lys He Pro Tyr Phe He Thr Gly Ala Phe Glu Glu Glu Pro 
420 425 430 

Gin Asn Thr Leu Val His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr 
435 440 445 

Pro Ser His Ser Pro Thr Arg Gly He Ala Trp Leu Glu Lys Gly Tyr 
450 455 460 

Tyr Phe Val Glu Ala Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu 
465 470 475 480 

Trp His Ser Gin Ala Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp 



485 



490 



495 



His Arg Ala Val Leu Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro 
500 505 510 
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Glu Gin He Ala He Arg Gly Gly 
515 520 

Gly Ala Leu Thr Gin Tyr Pro Glu 
530 535 

Val Pro Leu Ala Asp Met Leu Arg 
545 550 

Ser Trp Met Ala Glu Tyr Gly Asn 
565 

Val He Glu Gin Tyr Ser Pro Val 

580 

Arg He Tyr Pro Pro Ala Leu Val 
595 600 

Val His Pro Ala His Ala Arg Leu 
610 615 

Gly Gin Ala Val Asp Tyr Tyr Glu 
625 630 

Ala Ala Asp Asn Lys Gin Thr Ala 
645 

Trp lie Glu Lys Thr Leu Asp Gin 
660 



Ser Asn Gly Gly Leu Leu Thr Ser 
525 

Ala Phe Gly Ala Ala Val Val Gin 
540 

Tyr His Thr Trp Ser Ala Gly Ala 
555 560 

Pro Asp Asp Pro Glu Glu Arg Ala 
570 575 

Gin Ala Val Val Gly Val Glu Lys 
585 590 

Thr Thr Ser Thr Arg Asp Asp Arg 
605 

Phe Ala Gin Ala Leu Leu Asp Ala 
620 

Asn Thr Glu Gly Gly His Ala Gly 
635 640 

Phe Val Glu Ser Leu He Tyr Thr 
650 655 

Gin Gly Ser He 
665 



<210> 179 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> FRXA01277 

<400> 179 

tactactcgg ttcacgttta cgtcggctga tccaattgga ggcgccctcg gaagccgcct 

taaaaaacct gccggtcaaa agatcactaa cctgaacttc atg act gat tac acg 

Met Thr Asp Tyr Thr 



ttc etc gaa gac att gac acc ccg gaa gcg etc gcg tgg gcg gaa aaa 
Phe Leu Glu Asp He Asp Thr Pro Glu Ala Leu Ala Trp Ala Glu Lys 



tgg teg ggg gaa age gtc gaa aag eta aaa age cca gec aag gac gee 
Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser Pro Ala Lys Asp Ala 



ctg gaa gee agg ctg ctg get gcg ttg gac acc gat gat cgc att gec 
Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr Asp Asp Arg He Ala 
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tac gtg age egg cgc ggt gag aag ctg tac aac ttt tgg egg gac gcg 307 
Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn Phe Trp Arg Asp Ala 
55 60 65 

cag cat ccg cgt gga gtg tgg cgc acg acc acg ttg gag teg tat gaa 355 
Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr Leu Glu Ser Tyr Glu 
70 75 80 85 

agt gac cag ccg gag tgg gac gtg etc att gat gtg gat gcg ttg gcg 403 
Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp Val Asp Ala Leu Ala 
90 95 100 

gag gat gag ggc gaa aac tgg gta tgg aag ggc gcg gtt gtg cgc teg 451 
Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly Ala Val Val Arg Ser 
105 HO 115 

ccg gag ttt gat egg gcg ttg gtg aag ttc teg egg ggc ggg get gat 499 
Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser Arg Gly Gly Ala Asp 
120 125 130 

gcg acg gtg att agg gag ttt gat ctg gee acg get get ttc gtg gat 547 
Ala Thr Val He Arg Glu Phe Asp Leu Ala Thr Ala Ala Phe Val Asp 
135 140 145 

gat teg ccg ttt gaa ttg aag gag gcg aag tec gat gtc acg tgg gtt 595 
Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser Asp Val Thr Trp Val 
150 155 160 165 

gat ctg gat acg ttg ctg gtg ggc acg gat acc ggc gag ggg tea ctg 643 
Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr Gly Glu Gly Ser Leu 
170 175 180 

acg gat tct ggg tac ccg gcg egg gtg etc acg tgg aag cgt ggg act 691 
Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr Trp Lys Arg Gly Thr 
185 190 195 

ccg ctt gag cag gcg gag ttg ttc ttt gag ggg teg cgt cag gat gtg 739 
Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly Ser Arg Gin Asp Val 
200 205 210 

gcg act cat gcg tgg egg gat tea aca cct ggt ttt gag egg acg ttt 787 
Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly Phe Glu Arg Thr Phe 
215 220 225 

gtg tea agg teg ttg gat ttc tat aat teg gag acg teg ctg gaa acc 835 
Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu Thr Ser Leu Glu Thr 
230 235 240 245 

gag ggt ggc ctg gtc aag ctt gat gtg ccg acc gat tgc gat gtc att 883 
Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr Asp Cys Asp Val He 
250 255 260 

gtg aag aag cag tgg att ttt gtg agt cct egg acg gat ttc get ggg 931 
Val Lys Lys Gin Trp He Phe Val Ser Pro Arg Thr Asp Phe Ala Gly 
265 270 275 

att cca gca ggt ggc ttg gga gtg ctg ctg tta aag gag ttc ctt gag 979 
lie Pro Ala Gly Gly Leu Gly Val Leu Leu Leu Lys Glu Phe Leu Glu 
280 285 290 

ggc ggg cgc gat ttt cag cct gtg ttt acg cct act gag teg acg teg 1027 
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Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro Thr Glu Ser Thr Ser 
295 300 305 

ctg cag gga ttg gcc acg aca aag aat ttc ctg gtt tta acg etc ctt 
Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu Val Leu Thr Leu Leu 
310 315 320 325 

aat aat gtc tec aca gaa ate gtc aca gtg ccg etc aat gat ccg aca 
Asn Asn Val Ser Thr Glu He Val Thr Val Pro Leu Asn Asp Pro Thr 
330 335 340 

acg gag cat gaa cac att gac etc cca gag cat gtc acc gcg cat gtg 
Thr Glu His Glu His He Asp Leu Pro Glu His Val Thr Ala His Val 
345 350 355 

gtt get acc tec ccg ttg gat ggc gat gaa att tgg gtg cag gca gcg 
Val Ala Thr Ser Pro Leu Asp Gly Asp Glu He Trp Val Gin Ala Ala 
360 365 370 

agt ttc acc gaa gcg cca acg ttg ctg cgt gcg gag ctg cct ggt gcg 
Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala Glu Leu Pro Gly Ala 
375 380 385 

ctt gag get gtg aag aag gcg ccg ttg cag ttt gaa aat get ggt cag 
Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe Glu Asn Ala Gly Gin 
390 395 400 405 

gag act cgt cag cat tgg gca acc teg gcg gat gga acg aag att ccg 
Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp Gly Thr Lys He Pro 
410 415 420 

tac ttt att aca gga gcc ttc gag gag gaa cca caa aac acc ctg gtc 
Tyr Phe He Thr Gly Ala Phe Glu Glu Glu Pro Gin Asn Thr Leu Val 
425 430 435 

cac gcc tac ggc ggc ttc gag gtt tec ctt acc cca age cac tec ccg 
His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr Pro Ser His Ser Pro 
440 445 450 

acc cgc ggc ate gca tgg ttg gaa aag ggc tac tac ttt gtg gaa gcc 
Thr Arg Gly He Ala Trp Leu Glu Lys Gly Tyr Tyr Phe Val Glu Ala 
455 460 465 

aac ctg cgt ggt ggc ggt gaa ttc ggt ccg gaa tgg cat teg cag gca 
Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu Trp His Ser Gin Ala 
470 475 480 485 

acc aag ctg aac cgc atg aag gtg tgg gag gat cac cgc gcg gtg etc 
Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp His Arg Ala Val Leu 
490 495 500 

gcc gac ctt gtg gag cgc ggc tac gca acg ccg gag cag att gcg att 
Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro Glu Gin lie Ala He 
505 510 515 



cgt ggc gga tec aac ggt ggt ttg ctg aca agt ggc gcg tta act cag 

Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser Gly Ala Leu Thr Gin 

520 525 530 

tac cca gaa gca ttc ggt gcg gca gtt gtg cag gtg ccg ttg get gat 

Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin Val Pro Leu Ala Asp 
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535 



540 



545 



atg ttg cgc 
Met Leu Arg 
550 



tat cac acc tgg tea gcg ggt acc teg tgg atg 
Tyr His Thr Trp Ser Ala Gly Thr Ser Trp Met 
555 560 



1789 



taggtgtcgg caaccatggg aac 



<210> 180 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 180 

Met Thr Asp Tyr Thr Phe Leu Glu Asp lie Asp Thr Pro Glu Ala Leu 
15 10 15 

Ala Trp Ala Glu Lys Trp Ser Gly Glu Ser Vai Glu Lys Leu Lys Ser 
20 25 30 

Pro Ala Lys Asp Ala Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr 
35 40 45 

Asp Asp Arg He Ala Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn 
50 55 60 

Phe Trp Arg Asp Ala Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr 
65 70 75 80 

Leu Glu Ser Tyr Glu Ser Asp Gin Pro Glu Trp Asp Val Leu He Asp 
85 90 95 

Val Asp Ala Leu Ala Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly 
100 105 HO 

Ala Val Val Arg Ser Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser 
115 120 125 

Arg Gly Gly Ala Asp Ala Thr Val He Arg Glu Phe Asp Leu Ala Thr 
130 135 140 

Ala Ala Phe Val Asp Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser 
145 150 155 160 

Asp Val Thr Trp Val Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr 
165 170 175 

Gly Glu Gly Ser Leu Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr 
180 185 190 

Trp Lys Arg Gly Thr Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly 
195 200 205 

Ser Arg Gin Asp Val Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly 

210 215 220 

Phe Glu Arg Thr Phe Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu 
225 230 235 240 

Thr Ser Leu Glu Thr Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr 
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Asp Cys Asp Val lie Val Lys Lys Gin Trp lie Phe Val Ser Pro Arg 
260 265 270 

Thr Asp Phe Ala Gly lie Pro Ala Gly Gly Leu Gly Val Leu Leu Leu 
275 280 285 

Lys Glu Phe Leu Glu Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro 
290 295 300 

Thr Glu Ser Thr Ser Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu 
305 310 315 320 

Val Leu Thr Leu Leu Asn Asn Val Ser Thr Glu lie Val Thr Val Pro 
325 330 335 

Leu Asn Asp Pro Thr Thr Glu His Glu His lie Asp Leu Pro Glu His 
340 345 350 

Val Thr Ala His Val Val Ala Thr Ser Pro Leu Asp Gly Asp Glu He 
355 360 365 

Trp Val Gin Ala Ala Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala 
370 375 380 

Glu Leu Pro Gly Ala Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe 
385 390 395 400 

Glu Asn Ala Gly Gin Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp 
405 410 415 

Gly Thr Lys He Pro Tyr Phe He Thr Gly Ala Phe Glu Glu Glu Pro 
420 425 430 

Gin Asn Thr Leu Val His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr 
435 440 445 

Pro Ser His Ser Pro Thr Arg Gly He Ala Trp Leu Glu Lys Gly Tyr 
450 455 460 

Tyr Phe Val Glu Ala Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu 
465 470 475 480 

Trp His Ser Gin Ala Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp 
485 4 90 4 95 

His Arg Ala Val Leu Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro 
500 505 510 

Glu Gin He Ala He Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser 
515 520 525 

Gly Ala Leu Thr Gin Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin 
530 535 540 

Val Pro Leu Ala Asp Met Leu Arg Tyr His Thr Trp Ser Ala Gly Thr 
545 550 555 560 



Ser Trp Met 
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<210> 181 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXN00675 



<400> 181 

gtggaagtac tcacctcaag gtggccggaa ccgcatgcat tgtgcggtgc cggccacctt 60 

tggttttaac agtttaattt gaagaaagag acgtggaagc atg ggt ttc cgt tec 11! 

Met Gly Phe Arg Ser 
1 5 



aag aag aag gtt att gcg gca aag acc gec get gag ctg gac gcg atg 
Lys Lys Lys Val He Ala Ala Lys Thr Ala Ala Glu Leu Asp Ala Met 



cag gcg gcg ggt gag ate gtc ggc aag get ttg cag get gtg cgc get 
Gin Ala Ala Gly Glu He Val Gly Lys Ala Leu Gin Ala Val Arg Ala 



gag get aaa get ggc atg age acg tgg gat ctg gat cag ate gcg gag 
Glu Ala Lys Ala Gly Met Ser Thr Trp Asp Leu Asp Gin He Ala Glu 



cag gtt ate cgc gat get ggc gee gtt cct aca ttc ctg ggt tac cag 
Gin Val He Arg Asp Ala Gly Ala Val Pro Thr Phe Leu Gly Tyr Gin 



ggt ttt ccg gca tea gtg tgc get teg gtc aat gag gtg att gtt cac 
Gly Phe Pro Ala Ser Val Cys Ala Ser Val Asn Glu Val He Val His 
70 75 80 85 

ggc att cca tec aag gag acc ate ttg gag gaa ggc gat ctg gtg tec 
Gly He Pro Ser Lys Glu Thr He Leu Glu Glu Gly Asp Leu Val Ser 
90 95 100 

ate gac tgc ggc gca acc ttt gat ggt tgg gtc ggc gat tec gcg tgg 
He Asp Cys Gly Ala Thr Phe Asp Gly Trp Val Gly Asp Ser Ala Trp 
105 HO 115 

age ttc ggc ate ggc gag ctg gac gag gac gtc cag ggt etc aac ttg 
Ser Phe Gly He Gly Glu Leu Asp Glu Asp Val Gin Gly Leu Asn Leu 
120 125 130 

get acc gag tgg gtc etc atg gaa ggc atg aag gee atg gtt cca ggc 
Ala Thr Glu Trp Val Leu Met Glu Gly Met Lys Ala Met Val Pro Gly 
135 140 145 

aac cgt ttg acc gat gtc tec cac get etc gag gtc gca acc cgc aag 
Asn Arg Leu Thr Asp Val Ser His Ala Leu Glu Val Ala Thr Arg Lys 
150 155 160 165 

get gag tec aag ttc ggc gtc gcg etc ggc ate gtc gat ggc tac ggc 
Ala Glu Ser Lys Phe Gly Val Ala Leu Gly He Val Asp Gly Tyr Gly 
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gga cac ggc att ggc cgc cac atg cac gag gag cca tac ttg get aat 
Gly His Gly lie Gly Arg His Met His Glu Glu Pro Tyr Leu Ala Asn 
185 190 195 

gag ggc aag gec ggc aag ggc cct gtg att cag gag ggc tec gtg etc 
Glu Gly Lys Ala Gly Lys Gly Pro Val lie Gin Glu Gly Ser Val Leu 
200 205 210 

gee att gag cct atg etc acc etc ggc acc gaa gat tec gca gtg ctg 
Ala lie Glu Pro Met Leu Thr Leu Gly Thr Glu Asp Ser Ala Val Leu 
215 220 225 

gaa gat gat tgg act gtc gtg act etc gac ggt tea tgg gca tea cac 
Glu Asp Asp Trp Thr Val Val Thr Leu Asp Gly Ser Trp Ala Ser His 
230 235 240 245 

tgg gag cac acc gtt gca gec acc aag ggc ggc ccg cgc ate etc acg 
Trp Glu His Thr Val Ala Ala Thr Lys Gly Gly Pro Arg lie Leu Thr 
250 255 260 

ccg cgt tat taaaatgatg cttttcgacg cat 
Pro Arg Tyr 



<210> 182 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 182 

Met Gly Phe Arg Ser Lys Lys Lys Val lie Ala Ala Lys Thr Ala Ala 
1 5 10 15 

Glu Leu Asp Ala Met Gin Ala Ala Gly Glu lie Val Gly Lys Ala Leu 
20 25 30 

Gin Ala Val Arg Ala Glu Ala Lys Ala Gly Met Ser Thr Trp Asp Leu 
35 40 45 

Asp Gin lie Ala Glu Gin Val lie Arg Asp Ala Gly Ala Val Pro Thr 
50 55 60 

Phe Leu Gly Tyr Gin Gly Phe Pro Ala Ser Val Cys Ala Ser Val Asn 
65 70 75 80 

Glu Val lie Val His Gly lie Pro Ser Lys Glu Thr lie Leu Glu Glu 
85 90 95 

Gly Asp Leu Val Ser lie Asp Cys Gly Ala Thr Phe Asp Gly Trp Val 
100 105 110 

Gly Asp Ser Ala Trp Ser Phe Gly He Gly Glu Leu Asp Glu Asp Val 
115 120 125 

Gin Gly Leu Asn Leu Ala Thr Glu Trp Val Leu Met Glu Gly Met Lys 
130 135 140 

Ala Met Val Pro Gly Asn Arg Leu Thr Asp Val Ser His Ala Leu Glu 
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Val Ala Thr Arg Lys Ala Glu Ser Lys Phe Gly Val Ala Leu Gly He 
165 170 175 

Val Asp Gly Tyr Gly Gly His Gly He Gly Arg His Met His Glu Glu 
180 185 190 

Pro Tyr Leu Ala Asn Glu Gly Lys Ala Gly Lys Gly Pro Val He Gin 
195 200 205 

Glu Gly Ser Val Leu Ala He Glu Pro Met Leu Thr Leu Gly Thr Glu 
210 215 220 

Asp Ser Ala Val Leu Glu Asp Asp Trp Thr Val Val Thr Leu Asp Gly 
225 230 235 240 

Ser Trp Ala Ser His Trp Glu His Thr Val Ala Ala Thr Lys Gly Gly 
245 250 255 

Pro Arg He Leu Thr Pro Arg Tyr 
260 



<210> 183 
<211> 506 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (483) 
<223> FRXA00675 

<400> 183 

tgc ggc gca acc ttt gat ggt tgg gtc ggc gat tec gcg tgg age ttc 

Cys Gly Ala Thr Phe Asp Gly Trp Val Gly Asp Ser Ala Trp Ser Phe 

15 10 15 

ggc ate ggc gag ctg gac gag gac gtc cag ggt etc aac ttg get acc 
Gly He Gly Glu Leu Asp Glu Asp Val Gin Gly Leu Asn Leu Ala Thr 



gag tgg gtc etc atg gaa ggc atg aag gec atg gtt cca ggc aac cgt 
Glu Trp Val Leu Met Glu Gly Met Lys Ala Met Val Pro Gly Asn Arg 



ttg acc gat gtc tec cac get etc gag gtc gca acc cgc aag get gag 
Leu Thr Asp Val Ser His Ala Leu Glu Val Ala Thr Arg Lys Ala Glu 



tec aag ttc ggc gtc gcg etc ggc ate gtc gat ggc tac ggc gga cac 
Ser Lys Phe Gly Val Ala Leu Gly lie Val Asp Gly Tyr Gly Gly His 



ggc att ggc cgc cac atg cac gag gag cca tac ttg get aat gag ggc 
Gly He Gly Arg His Met His Glu Glu Pro Tyr Leu Ala Asn Glu Gly 



aag gee ggc aag ggc cct gtg att cag gag ggc tec gtg etc gec att 
Lys Ala Gly Lys Gly Pro Val He Gin Glu Gly Ser Val Leu Ala He 



240 



288 
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gag cct atg etc acc etc ggc acc gaa gat tec gca gtg ctg gaa gat 
Glu Pro Met Leu Thr Leu Gly Thr Glu Asp Ser Ala Val Leu Glu Asp 
115 120 125 

gat tgg act gtc gtg act etc gac ggt tea tgg gca tea cac tgg gag 
Asp Trp Thr Val Val Thr Leu Asp Gly Ser Trp Ala Ser His Trp Glu 
130 135 140 

cac acc gtt gca gec acc aag ggc ggc ccg cgc ate etc acg ccg cgt 
His Thr Val Ala Ala Thr Lys Gly Gly Pro Arg He Leu Thr Pro Arg 
145 150 155 160 

tat taaaatgatg cttttcgacg cat 
Tyr 



<210> 184 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Cys Gly Ala Thr Phe Asp Gly Trp Val Gly Asp Ser Ala Trp Ser Phe 
1 5 10 15 

Gly He Gly Glu Leu Asp Glu Asp Val Gin Gly Leu Asn Leu Ala Thr 
20 25 30 

Glu Trp Val Leu Met Glu Gly Met Lys Ala Met Val Pro Gly Asn Arg 
35 40 45 

Leu Thr Asp Val Ser His Ala Leu Glu Val Ala Thr Arg Lys Ala Glu 
50 55 60 

Ser Lys Phe Gly Val Ala Leu Gly He Val Asp Gly Tyr Gly Gly His 
65 70 75 80 

Gly He Gly Arg His Met His Glu Glu Pro Tyr Leu Ala Asn Glu Gly 
85 90 95 

Lys Ala Gly Lys Gly Pro Val He Gin Glu Gly Ser Val Leu Ala He 
100 105 HO 

Glu Pro Met Leu Thr Leu Gly Thr Glu Asp Ser Ala Val Leu Glu Asp 
115 120 125 

Asp Trp Thr Val Val Thr Leu Asp Gly Ser Trp Ala Ser His Trp Glu 
130 135 140 

His Thr Val Ala Ala Thr Lys Gly Gly Pro Arg He Leu Thr Pro Arg 
145 150 155 160 



Tyr 



<210> 185 
<211> 1788 
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<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) .. (1765) 
<223> RXN00877 



<400> 185 

aaataatggg gctcgccggt gatggttccc gccgggcatt caacggtgac ggaagaggtg 

gcagacatga tgaaaactct agcaactagt atcggtcact atg act gtt gaa cac 

Met Thr Val Glu His 
1 5 



259 



355 



ctg etc aag ccc age acc ttg ccc tac cag ctg ccc gat ttc gca gcg 163 
Leu Leu Lys Pro Ser Thr Leu Pro Tyr Gin Leu Pro Asp Phe Ala Ala 
10 15 20 

ate aag gtg get gat ttc ccg ccc gec ttc gaa etc gca tta get gaa 211 
He Lys Val Ala Asp Phe Pro Pro Ala Phe Glu Leu Ala Leu Ala Glu 
25 30 35 

cac gat get gaa att aca gcg ate get acc aat gag gac get cct acc 
His Asp Ala Glu He Thr Ala He Ala Thr Asn Glu Asp Ala Pro Thr 
40 45 50 

tgg gag aac acc att gag gec ctg gaa cgc gca ggc ctg tec etc aac 
Trp Glu Asn Thr He Glu Ala Leu Glu Arg Ala Gly Leu Ser Leu Asn 
55 60 65 

cgc gtc gec gec gta ttc ttc aac ttg cag ggc acc gat tec tec cct 
Arg Val Ala Ala Val Phe Phe Asn Leu Gin Gly Thr Asp Ser Ser Pro 
70 75 80 85 

gaa atg gat gaa ate gca gec act arc gcg ccg aaa etc tec gcg cat 403 
Glu Met Asp Glu He Ala Ala Thr He Ala Pro Lys Leu Ser Ala His 
90 95 100 

teg gat gcg att ttc cac aat get gcg ctt ttc gcg cgc att gag gee 451 
Ser Asp Ala He Phe His Asn Ala Ala Leu Phe Ala Arg He Glu Ala 
105 HO H5 

gta gaa gca ccg gec gac gag gaa teg caa cgc ctg ttg tec cac acc 4 99 
Val Glu Ala Pro Ala Asp Glu Glu Ser Gin Arg Leu Leu Ser His Thr 
120 125 130 

aag cgc get ttt cga cgt cgc ggt gca gca etc aac gec gac ggc aag 547 
Lys Arg Ala Phe Arg Arg Arg Gly Ala Ala Leu Asn Ala Asp Gly Lys 
135 140 145 

gec cga ctg age acc ate aac cag cgc eta teg gca ctg tec gaa cag 595 
Ala Arg Leu Ser Thr He Asn Gin Arg Leu Ser Ala Leu Ser Glu Gin 
150 155 160 165 

ttc ggc cgc aac ctg ctt cag gac acc ccc gat ctg gcg gtc aac ttt 643 
Phe Glv Arq Asn Leu Leu Gin Asp Thr Arg Asp Leu Ala Val Asn Phe 
170 175 180 

gaa gaa tct gaa ctt gec ggt ttt age gaa gec cgc ata tec gee gec 691 
Glu Glu Ser Glu Leu Ala Gly Phe Ser Glu Ala Arg He Ser Ala Ala 
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gct gac tac gca gca gca gtt ggc acc gaa ggc tac gtg gtt cca ctg 
Ala Asp Tyr Ala Ala Ala Val Gly Thr Glu Gly Tyr Val Val Pro Leu 
200 205 210 

gaa ctg ccc acc gtg cag tea gag cag gca gta tta acc gaa tec gec 
Glu Leu Pro Thr Val Gin Ser Glu Gin Ala Val Leu Thr Glu Ser Ala 
215 220 225 

teg cgt gca aag ctt tat gaa gec tec cag aag cgt ggc gec age ctg 
Ser Arg Ala Lys Leu Tyr Glu Ala Ser Gin Lys Arg Gly Ala Ser Leu 
230 235 240 245 

aac aag gac gtg ctg etc gaa acc gtg cgt ctg cgt get gaa cgc gec 
Asn Lys Asp Val Leu Leu Glu Thr Val Arg Leu Arg Ala Glu Arg Ala 
250 255 260 

aca ctt tta ggc tac gac acc cac gee gat tac gtc ate gaa gaa gaa 
Thr Leu Leu Gly Tyr Asp Thr His Ala Asp Tyr Val lie Glu Glu Glu 
265 " 270 275 

acc gee gat gac gtc gca gee gtg cgc gee ttg ctt tat gat etc gee 
Thr Ala Asp Asp Val Ala Ala Val Arg Ala Leu Leu Tyr Asp Leu Ala 
280 285 290 

cca gec gec tct gec aat gcg aaa gee gaa tac aaa etc tec gca gaa 
Pro Ala Ala Ser Ala Asn Ala Lys Ala Glu Tyr Lys Leu Ser Ala Glu 
295 300 305 

gaa gca gaa gaa cac ggc caa aaa gtc ggc gca get gac tgg age ttc 
Glu Ala Glu Glu His Gly Gin Lys Val Gly Ala Ala Asp Trp Ser Phe 
310 315 320 325 

tgg gaa gee aaa gtc cgc gec cgc gac tac gec ctg gac gaa acc gaa 
Trp Glu Ala Lys Val Arg Ala Arg Asp Tyr Ala Leu Asp Glu Thr Glu 
330 335 340 

ctg cgc aac tac ttc cca ttg aac caa gta etc cgt gac ggc gtc ttc 
Leu Arg Asn Tyr Phe Pro Leu Asn Gin Val Leu Arg Asp Gly Val Phe 
345 350 355 

ttc get get aac cgc etc tac gga ate acc gtg gaa cca cgc cct gac 
Phe Ala Ala Asn Arg Leu Tyr Gly He Thr Val Glu Pro Arg Pro Asp 
360 365 370 

ctg cgc ggt tac gec gag ggc gtg gac gtc tgg gaa gtc etc gat tct 
Leu Arg Gly Tyr Ala Glu Gly Val Asp Val Trp Glu Val Leu Asp Ser 
375 380 385 

gac ggc tec ggc ate ggc ctg ate ctt acc gac tac tac ggc cga cca 
Asp Gly Ser Gly He Gly Leu He Leu Thr Asp Tyr Tyr Gly Arg Pro 
390 395 400 405 

tec aag egg ggc ggc get tgg atg tec age ttt gtc gac caa tec gag 
Ser Lys Arg Gly Gly Ala Trp Met Ser Ser Phe Val Asp Gin Ser Glu 
410 415 420 



ctg eta ggc acc aag cca gtc gtg gtc aac gtt atg ggt att acc aaa 
Leu Leu Gly Thr Lys Pro Val Val Val Asn Val Met Gly He Thr Lys 
425 430 435 
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cca acc acc ggc gaa gca eta etc age etc gat gaa gta ace acc ate 1459 
Pro Thr Thr Gly Glu Ala Leu Leu Ser Leu Asp Glu Val Thr Thr lie 
440 445 450 

ttc cac gaa ttc ggc cac ggc ctg cac ggc ttg ctg tec aag gtg cgc 1507 
Phe His Glu Phe Gly His Gly Leu His Gly Leu Leu Ser Lys Val Arg 
455 460 465 



tac cca age ttc tec gga acc tec gtg ccc cgc gac tac gta gaa ttc 
Tyr Pro Ser Phe Ser Gly Thr Ser Val Pro Arg Asp Tyr Val Glu Phe 
470 475 480 485 



1555 



ccc tec cag ate aac gaa aac tgg gca ttc gac cct gca gta gtc cgc 1603 
Pro Ser Gin lie Asn Glu Asn Trp Ala Phe Asp Pro Ala Val Val Arg 
490 495 500 

aac tac gec cgc cac gtg gac acc ggc gac ate att cca gac tec ctg 1651 
Asn Tyr Ala Arg His Val Asp Thr Gly Asp He He Pro Asp Ser Leu 
505 510 515 

ctt gag gca gtg gaa gca tgt ggc att tea gac aga gtg gtg gaa cat 1699 
Leu Glu Ala Val Glu Ala Cys Gly He Ser Asp Arg Val Val Glu His 
520 525 530 

gtg agt act tgt ccc cat eta tta teg acc tgc cct gtc tct ccc tgt 1747 
Val Ser Thr Cys Pro His Leu Leu Ser Thr Cys Pro Val Ser Pro Cys 
535 540 545 

cca cag egg atg ccg cac tagtcaatga cattgaccaa tta 1788 
Pro Gin Arg Met Pro His 
550 555 



<210> 186 
<211> 555 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Met Thr Val Glu His Leu Leu Lys Pro Ser Thr Leu Pro Tyr Gin Leu 
15 10 15 

Pro Asp Phe Ala Ala He Lys Val Ala Asp Phe Pro Pro Ala Phe Glu 
20 25 30 

Leu Ala Leu Ala Glu His Asp Ala Glu He Thr Ala He Ala Thr Asn 
35 40 45 

Glu Asp Ala Pro Thr Trp Glu Asn Thr He Glu Ala Leu Glu Arg Ala 
50 55 60 

Gly Leu Ser Leu Asn Arg Val Ala Ala Val Phe Phe Asn Leu Gin Gly 



Thr Asp Ser Ser Pro Glu Met Asp Glu lie Ala Ala Thr lie Ala Pro 

85 90 95 

Lys Leu Ser Ala His Ser Asp Ala He Phe His Asn Ala Ala Leu Phe 

100 1C5 110 
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Ala Arg lie Glu Ala Val Glu Ala Pro Ala Asp Glu Glu Ser Gin Arg 
115 120 125 

Leu Leu Ser His Thr Lys Arg Ala Phe Arg Arg Arg Gly Ala Ala Leu 
130 135 140 

Asn Ala Asp Gly Lys Ala Arg Leu Ser Thr lie Asn Gin Arg Leu Ser 
145 150 155 160 

Ala Leu Ser Glu Gin Phe Gly Arg Asn Leu Leu Gin Asp Thr Arg Asp 
165 17C 175 

Leu Ala Val Asn Phe Glu Glu Ser Glu Leu Ala Gly Phe Ser Glu Ala 
180 185 190 

Arg He Ser Ala Ala Ala Asp Tyr Ala Ala Ala Val Gly Thr Glu Gly 
195 200 205 

Tyr Val Val Pro Leu Glu Leu Pro Thr Val Gin Ser Glu Gin Ala Val 
210 215 220 

Leu Thr Glu Ser Ala Ser Arg Ala Lys Leu Tyr Glu Ala Ser Gin Lys 
225 230 235 240 

Arg Gly Ala Ser Leu Asn Lys Asp Val Leu Leu Glu Thr Val Arg Leu 
245 250 255 

Arg Ala Glu Arg Ala Thr Leu Leu Gly Tyr Asp Thr His Ala Asp Tyr 
260 265 270 

Val He Glu Glu Glu Thr Ala Asp Asp Val Ala Ala Val Arg Ala Leu 
275 280 285 

Leu Tyr Asp Leu Ala Pro Ala Ala Ser Ala Asn Ala Lys Ala Glu Tyr 
290 295 300 

Lys Leu Ser Ala Glu Glu Ala Glu Glu His Gly Gin Lys Val Gly Ala 
305 310 315 320 

Ala Asp Trp Ser Phe Trp Glu Ala Lys Val Arg Ala Arg Asp Tyr Ala 
325 330 335 

Leu Asp Glu Thr Glu Leu Arg Asn Tyr Phe Pro Leu Asn Gin Val Leu 
340 345 350 

Arg Asp Gly Val Phe Phe Ala Ala Asn Arg Leu Tyr Gly He Thr Val 
355 360 365 

Glu Pro Arg Pro Asp Leu Arg Gly Tyr Ala Glu Gly Val Asp Val Trp 
370 375 380 

Glu Val Leu Asp Ser Asp Gly Ser Gly He Gly Leu He Leu Thr Asp 
385 390 395 400 

Tyr Tyr Gly Arg Pro Ser Lys Arg Gly Gly Ala Trp Met Ser Ser Phe 
405 410 415 

Val Asp Gin Ser Glu Leu Leu Gly Thr Lys Pro Val Val Val Asn Val 
420 425 430 

Met Gly He Thr Lys Pro Thr Thr Gly Glu Ala Leu Leu Ser Leu Asp 
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435 440 

Glu Val Thr Thr lie Phe His Glu 
450 455 

Leu Ser Lys Val Arg Tyr Pro Ser 
465 470 

Asp Tyr Val Glu Phe Pro Ser Gin 
485 

Pro Ala Val Val Arg Asn Tyr Ala 
500 

He Pro Asp Ser Leu Leu Glu Ala 

515 520 

Arg Val Val Glu His Val Ser Thr 
530 535 

Pro Val Ser Pro Cys Pro Gin Arg 
545 , 550 



445 

Phe Gly His Gly Leu His Gly Leu 
460 

Phe Ser Gly Thr Ser Val Pro Arg 

475 480 

He Asn Glu Asn Trp Ala Phe Asp 
490 495 

Arg His Val Asp Thr Gly Asp He 
505 510 

Val Glu Ala Cys Gly He Ser Asp 
525 

Cys Pro His Leu Leu Ser Thr Cys 
540 

Met Pro His 
555 



<210> 187 
<211> 1088 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1065) 

<223> FRXA00877 

<400> 187 

gca gca gca gtt ggc acc gaa ggc tac gtg gtt cca ctg gaa ctg ccc 

Ala Ala Ala Val Gly Thr Glu Gly Tyr Val Val Pro Leu Glu Leu Pro 
15 10 15 

acc gtg cag tea gag cag gca gta tta acc gaa tec gec teg cgt gca 
Thr Val Gin Ser Glu Gin Ala Val Leu Thr Glu Ser Ala Ser Arg Ala 



aag ctt tat gaa gec tec cag aag cgt ggc gec age ctg aac aag gac 

Lys Leu Tyr Glu Ala Ser Gin Lys Arg Gly Ala Ser Leu Asn Lys Asp 

35 40 45 

gtg ctg etc gaa acc gtg cgt ctg cgt get gaa cgc gec aca ctt tta 

Val Leu Leu Glu Thr Val Arg Leu Arg Ala Glu Arg Ala Thr Leu Leu 



ggc tac gac acc cac gec gat tac gtc ate gaa gaa gaa acc gec gat 

Gly Tyr Asp Thr His Ala Asp Tyr Val He Glu Glu Glu Thr Ala Asp 

65 70 75 80 

gac gtc gca gec gtg cgc gec ttg ctt tat gat etc gec cca gec gec 

Asp Val Ala Ala Val Arg Ala Leu Leu Tyr Asp Leu Ala Pro Ala Ala 



288 



tct gec aat gcg aaa gec gaa tac aaa etc tec gca gaa gaa gca gaa 336 
Ser Ala Asn Ala Lys Ala Glu Tyr Lys Leu Ser Ala Glu Glu Ala Glu 
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gaa cac ggc caa aaa gtc ggc gca get gac tgg age ttc tgg gaa gec 
Glu His Gly Gin Lys Val Gly Ala Ala Asp Trp Ser Phe Trp Glu Ala 
115 120 125 

aaa gtc cgc gec cgc gac tac gec ctg gac gaa acc gaa ctg cgc aac 
Lys Val Arg Ala Arg Asp Tyr Ala Leu Asp Glu Thr Glu Leu Arg Asn 
130 135 140 

tac ttc cca ttg aac caa gta etc cgt gac ggc gtc ttc ttc get get 
Tyr Phe Pro Leu Asn Gin Val Leu Arg Asp Gly Val Phe Phe Ala Ala 
145 150 155 160 

aac cgc etc tac gga ate acc gtg gaa cca cgc cct gac ctg cgc ggt 
Asn Arg Leu Tyr Gly lie Thr Val Glu Pro Arg Pro Asp Leu Arg Gly 
165 170 175 

tac gec gag ggc gtg gac gtc tgg gaa gtc etc gat tct gac ggc tec 
Tyr Ala Glu Gly Val Asp Val Trp Glu Val Leu Asp Ser Asp Gly Ser 
180 185 190 

ggc ate ggc ctg ate ctt acc gac tac tac ggc cga cca tec aag egg 
Gly He Gly Leu He Leu Thr Asp Tyr Tyr Gly Arg Pro Ser Lys Arg 
195 200 205 

ggc ggc get tgg atg tec age ttt gtc gac caa tec gag ctg eta ggc 
Gly Gly Ala Trp Met Ser Ser Phe Val Asp Gin Ser Glu Leu Leu Gly 
210 215 220 

acc aag cca gtc gtg gtc aac gtt atg ggt att acc aaa cca acc acc 
Thr Lys Pro Val Val Val Asn Val Met Gly He Thr Lys Pro Thr Thr 
225 230 235 240 

ggc gaa gca eta etc age etc gat gaa gta acc acc ate ttc cac gaa 
Gly Glu Ala Leu Leu Ser Leu Asp Glu Val Thr Thr He Phe His Glu 
245 250 255 

ttc ggc cac ggc ctg cac ggc ttg ctg tec aag gtg cgc tac cca age 
Phe Gly His Gly Leu His Gly Leu Leu Ser Lys Val Arg Tyr Pro Ser 
260 265 270 

ttc tec gga acc tec gtg ccc cgc gac tac gta gaa ttc ccc tec cag 
Phe Ser Gly Thr Ser Val Pro Arg Asp Tyr Val Glu Phe Pro Ser Gin 
275 280 285 

ate aac gaa aac tgg gca ttc gac cct gca gta gtc cgc aac tac gec 
He Asn Glu Asn Trp Ala Phe Asp Pro Ala Val Val Arg Asn Tyr Ala 
290 295 300 

cgc cac gtg gac acc ggc gac ate att cca gac tec ctg ctt gag gca 
Arg His Val Asp Thr Gly Asp He He Pro Asp Ser Leu Leu Glu Ala 
305 310 315 320 

gtg gaa gca tgt ggc att tea gac aga gtg gtg gaa cat gtg agt act 
Val Glu Ala Cys Gly He Ser Asp Arg Val Val Glu His Val Ser Thr 
325 330 335 



tgt ccc cat eta tta teg acc tgc cct gtc tct ccc tgt 
Cys Pro His Leu Leu Ser Thr Cys Pro Val Ser Pro Cys 
340 345 



cca cag egg 
Pro Gin Arg 
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atg ccg cac tagtcaatga cattgaccaa tta 
Met Pro His 
355 



<210> 188 
<211> 355 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 188 

Ala Ala Ala Val Gly Thr Glu Gly Tyr Val Val Pro Leu Glu Leu Pro 
15 10 15 

Thr Val Gin Ser Glu Gin Ala Val Leu Thr Glu Ser Ala Ser Arg Ala 
20 25 30 

Lys Leu Tyr Glu Ala Ser Gin Lys Arg Gly Ala Ser Leu Asn Lys Asp 
35 40 45 

Val Leu Leu Glu Thr Val Arg Leu Arg Ala Glu Arg Ala Thr Leu Leu 
50 55 60 

Gly Tyr Asp Thr His Ala Asp Tyr Val He Glu Glu Glu Thr Ala Asp 
65 70 75 80 

Asp Val Ala Ala Val Arg Ala Leu Leu Tyr Asp Leu Ala Pro Ala Ala 
85 90 95 

Ser Ala Asn Ala Lys Ala Glu Tyr Lys Leu Ser Ala Glu Glu Ala Glu 
100 105 110 

Glu His Gly Gin Lys Val Gly Ala Ala Asp Trp Ser Phe Trp Glu Ala 
115 120 125 

Lys Val Arg Ala Arg Asp Tyr Ala Leu Asp Glu Thr Glu Leu Arg Asn 
130 135 140 

Tyr Phe Pro Leu Asn Gin Val Leu Arg Asp Gly Val Phe Phe Ala Ala 
145 150 155 160 

Asn Arg Leu Tyr Gly He Thr Val Glu Pro Arg Pro Asp Leu Arg Gly 
165 170 175 

Tyr Ala Glu Gly Val Asp Val Trp Glu Val Leu Asp Ser Asp Gly Ser 
180 185 190 

Gly He Gly Leu He Leu Thr Asp Tyr Tyr Gly Arg Pro Ser Lys Arg 
195 200 205 

Gly Gly Ala Trp Met Ser Ser Phe Val Asp Gin Ser Glu Leu Leu Gly 
210 215 220 

Thr Lys Pro Val Val Val Asn Val Met Gly He Thr Lys Pro Thr Thr 
225 230 235 240 

Gly Glu Ala Leu Leu Ser Leu Asp Glu Val Thr Thr He Phe His Glu 
245 250 255 

Phe Gly His Gly Leu His Gly Leu Leu Ser Lys Val Arg Tyr Pro Ser 
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260 265 270 

Phe Ser Gly Thr Ser Val Pro Arg Asp Tyr Val Glu Phe Pro Ser Gin 
275 280 285 

lie Asn Glu Asn Trp Ala Phe Asp Pro Ala Val Val Arg Asn Tyr Ala 
290 295 300 

Arg His Val Asp Thr Gly Asp lie He Pro Asp Ser Leu Leu Glu Ala 
305 310 315 320 

Val Glu Ala Cys Gly He Ser Asp Arg Val Val Glu His Val Ser Thr 
325 330 335 

Cys Pro His Leu Leu Ser Thr Cys Pro Val Ser Pro Cys Pro Gin Arg 
340 345 350 

Met Pro His 
355 



<210> 189 
<211> 663 
<212> DNA 

<213> Corynebacterium glut 

<220> 

<221> CDS 

<222> (101) . . (640) 

<223> RXN01226 



<400> 189 

cgtgcgggga aatttaaagt gatgacagtg cacgatcatc atggaggttt cctcacatgg 

tggcggggcc tgtttttgct tgtggtggac tcatggttgg atg ggg gat gtg aat 

Met Gly Asp Val Asn 



aac tct ccc ctt tta gtt gtt ggc ctg gga aat ccc ggc ccg aaa tac 
Asn Ser Pro Leu Leu Val Val Gly Leu Gly Asn Pro Gly Pro Lys Tyr 



gtt ggc acc cgc cac aat att ggc ttt gag gtt gca gaa gaa eta gtg 
Val Gly Thr Arg His Asn He Gly Phe Glu Val Ala Glu Glu Leu Val 



teg cgc age ttt gga tea ttt agt gtg cac aag cgc tec aac acc gat 
Ser Arg Ser Phe Gly Ser Phe Ser Val His Lys Arg Ser Asn Thr Asp 



ate gcg cag ctt cct ggg eta att gtg gec aag ccg cgc age ttt atg 

He Ala Gin Leu Pro Gly Leu He Val Ala Lys Pro Arg Ser Phe Met 

55 60 65 

aac ctg teg gga act ccg att egg gcg ctg tgt gac ttc ttt aag att 

Asn Leu Ser Gly Thr Pro He Arg Ala Leu Cys Asp Phe Phe Lys He 

70 75 80 85 

tec cca gee aat gtc ate gtg gtg cat gat gaa ttg gag ctt gat ttc 

Ser Pro Ala Asn Val He Val Val His Asp Glu Leu Glu Leu Asp Phe 

90 95 100 
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ggc tea gtg aag eta cgt cag ggt ggc ggg gat cat ggg cac aat ggt 

Gly Ser Val Lys Leu Arg Gin Gly Gly Gly Asp His Gly His Asn Gly 

105 110 115 

ctg aaa tec acg tec aaa tct ttg gga act aag gac tat tgg aag etc 

Leu Lys Ser Thr Ser Lys Ser Leu Gly Thr Lys Asp Tyr Trp Lys Leu 
120 125 130 

age atg ggt ate ggt agg cca ccg ggt egg atg gat ccg gca agt ttt 

Ser Met Gly He Gly Arg Pro Pro Gly Arg Met Asp Pro Ala Ser Phe 
135 140 145 

gtg ttg aag cct ttt ggc aag caa gaa ctg gcg gat att ccc ate atg 

Val Leu Lys Pro Phe Gly Lys Gin Glu Leu Ala Asp He Pro He Met 
150 155 160 165 

gcg get gac get gca gat etc gtc gaa aag cat ttg cag cag ggc 
Ala Ala Asp Ala Ala Asp Leu Val Glu Lys His Leu Gin Gin Gly 
170 175 180 

tagctacttg cgccgcgcct ctt 



<210> 190 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met Gly Asp Val Asn Asn Ser Pro Leu Leu Val Val Gly Leu Gly Asn 
15 10 15 

Pro Gly Pro Lys Tyr Val Gly Thr Arg His Asn He Gly Phe Glu Val 
20 25 30 

Ala Glu Glu Leu Val Ser Arg Ser Phe Gly Ser Phe Ser Val His Lys 
35 40 45 

Arg Ser Asn Thr Asp He Ala Gin Leu Pro Gly Leu He Val Ala Lys 
50 55 60 

Pro Arg Ser Phe Met Asn Leu Ser Gly Thr Pro He Arg Ala Leu Cys 
65 70 75 80 

Asp Phe Phe Lys He Ser Pro Ala Asn Val He Val Val His Asp Glu 
85 90 95 

Leu Glu Leu Asp Phe Gly Ser Val Lys Leu Arg Gin Gly Gly Gly Asp 
100 105 110 

His Gly His Asn Gly Leu Lys Ser Thr Ser Lys Ser Leu Gly Thr Lys 
115 120 125 

Asp Tyr Trp Lys Leu Ser Met Gly He Gly Arg Pro Pro Gly Arg Met 
130 135 140 

Asp Pro Ala Ser Phe Val Leu Lys Pro Phe Gly Lys Gin Glu Leu Ala 
145 150 155 160 

Asp He Pro He Met Ala Ala Asp Ala Ala Asp Leu Val Glu Lys His 
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Leu Gin Gin Gly 
180 



<210> 191 
<211> 784 
<212> DNA 

<213> Corynebacterium glut 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> RXN01963 

<400> 191 

cagattttct ctgtgtgagc tggggttttc tgcatttccc acttgttttt ctccaacact 60 

ccacacacac accttcaaag aagaaagttc gaaagattct atg aaa aac cgt aaa 115 

Met Lys Asn Arg Lys 



aaa ate atg tct acc etc acc act gtc tgc gec gta ctg ggt ata gtt 
Lys He Met Ser Thr Leu Thr Thr Val Cys Ala Val Leu Gly He Val 



gca get cat cca ttc cac gec tct get gtc ate ggc ggc tct gtc cca 
Ala Ala His Pro Phe His Ala Ser Ala Val He Gly Gly Ser Val Pro 



tea act gat tec gtt gee aac get gtc gca aaa ate gga cca ggc gca 
Ser Thr Asp Ser Val Ala Asn Ala Val Ala Lys He Gly Pro Gly Ala 



ttg aac tgc age ggt gtc atg ate tea cca teg tgg gca etc acc gca 
Leu Asn Cys Ser Gly Val Met He Ser Pro Ser Trp Ala Leu Thr Ala 



cgc cac tgt gtc gat gac ate aac ata etc ggc gac ate gac acc ate 
Arg His Cys Val Asp Asp He Asn He Leu Gly Asp He Asp Thr He 
70 75 80 85 

acg cct att act cca ggt att cat cgc aat gaa ggt aac tat atg ggt 
Thr Pro He Thr Pro Gly He His Arg Asn Glu Gly Asn Tyr Met Gly 
90 95 100 

gag gtt tac cgc gca ccg tec ggt gat eta gcg etc att aat ate aac 
Glu Val Tyr Arg Ala Pro Ser Gly Asp Leu Ala Leu He Asn He Asn 
105 HO H5 

ggc gtg cac aag ggc acc att gcg cag etc ccc aca caa gaa tat cca 
Gly Val His Lys Gly Thr He Ala Gin Leu Pro Thr Gin Glu Tyr Pro 
120 125 130 

ctg gga acc get gca cag tea gtc ggt ttt ggt ggc ggt ggt gtc aat 
Leu Gly Thr Ala Ala Gin Ser Val Gly Phe Gly Gly Gly Gly Val Asn 
135 140 145 

ate cgc acc get gaa teg gtc aac atg att etc acc gac ata tat age 
He Arg Thr Ala Glu Ser Val Asn Met He Leu Thr Asp He Tyr Ser 



BGI-132CP 



314- 



gtg agg tea ggg aaa ttc cat cac ggt gtc ggt cga tea cac tat etc 643 
Val Arg Ser Gly Lys Phe His His Gly Val Gly Arg Ser His Tyr Leu 
170 175 180 

etc ttt gat tat gac agt get gaa act ggt cga ate cac aaa ggt gat 691 
Leu Phe Asp Tyr Asp Ser Ala Glu Thr Gly Arg lie His Lys Gly Asp 
185 190 . 195 

tct ggg ggc ccc ate ttc att ggt gac gag gtt gtg ggc att atg tct 739 
Ser Gly Gly Pro He Phe He Gly Asp Glu Val Val Gly He Met Ser 
200 205 210 

cac ggc aca ata aat aag aac gac ggg tct ttt gat gac gaa tec 784 
His Gly Thr He Asn Lys Asn Asp Gly Ser Phe Asp Asp Glu Ser 
215 220 225 



<210> 192 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Met Lys Asn Arg Lys Lys He Met Ser Thr Leu Thr Thr Vai Cys Ala 
1 5 10 15 

Val Leu Gly He Val Ala Ala His Pro Phe His Ala Ser Ala Val He 
20 25 30 

Gly Gly Ser Val Pro Ser Thr Asp Ser Val Ala Asn Ala Val Ala Lys 
35 40 45 

He Gly Pro Gly Ala Leu Asn Cys Ser Gly Val Met He Ser Pro Ser 
50 55 60 

Trp Ala Leu Thr Ala Arg His Cys Val Asp Asp He Asn He Leu Gly 
65 ' 70 75 80 

Asp He Asp Thr lie Thr Pro He Thr Pro Gly He His Arg Asn Glu 
85 90 95 

Gly Asn Tyr Met Gly Glu Val Tyr Arg Ala Pro Ser Gly Asp Leu Ala 
100 105 HO 

Leu He Asn He Asn Gly Val His Lys Gly Thr He Ala Gin Leu Pro 
115 120 125 

Thr Gin Glu Tyr Pro Leu Gly Thr Ala Ala Gin Ser Val Gly Phe Gly 
130 135 140 

Gly Gly Gly Val Asn He Arg Thr Ala Glu Ser Val Asn Met He Leu 
145 150 155 160 

Thr Asp He Tyr Ser Val Arg Ser Gly Lys Phe His His Gly Val Gly 
165 170 175 



Arg Ser His Tyr Leu Leu Phe Asp Tyr Asp Ser Ala Glu Thr Gly Arg 

180 185 190 
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Ile His Lys Gly Asp Ser Gly Gly Pro lie Phe lie Gly Asp Glu Val 

195 200 205 

Val Gly He Met Ser His Gly Thr He Asn Lys Asn Asp Gly Ser Phe 

210 215 220 



Asp Asp Glu Ser 
225 



<210> 193 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (883) 
<223> RXN00621 



<400> 193 

aaatgaatcc gggtttttca gtttcggggt gcaaatcaga atgtcgccaa tggcgaacac 60 

acgagcgtgc agaagatgtg cgtgactaag atcgggggct atg tct gaa cgc eta 11. 

Met Ser Glu Arg Leu 
1 5 



aac get ccg caa gca cca ate cat ccc ate acc cga acc cac cac ggt 
Asn Ala Pro Gin Ala Pro He His Pro He Thr Arg Thr His His Gly 



att gat ttc gta gac aac tat gaa tgg ctg agg gat aaa gaa tec caa 
He Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg Asp Lys Glu Ser Gin 



gaa acc ttg gac tac ctg gag gcg gag aat gcg ttc acc aag cag gag 
Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala Phe Thr Lys Gin Glu 



act gaa cag eta gee aca ctg egg gac aac ate tat gaa gag att aag 
Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn He Tyr Glu Glu He Lys 



tea cgc gtt aaa gaa acc gac atg tec ate cca gtg cgt gee gga aag 
Ser Arg Val Lys Glu Thr Asp Met Ser He Pro Val Arg Ala Gly Lys 



cac tgg tat tac tct cgc act gaa gaa ggc aag age tac ggc tat tec 

His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys Ser Tyr Gly Tyr Ser 
90 95 100 

tgc cgc att cca gtg act gaa ggg teg gat gca tgg acc cct cct gtt 

Cys Arg He Pro Val Thr Glu Gly Ser Asp Ala Trp Thr Pro Pro Val 
105 110 115 

ate cct gag ggt gag cca gcg cag ggt gaa acc ate ate atg gat gee 

He Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr He He Met Asp Ala 

120 125 130 

aac gag ttg gca gaa ggc cac gaa ttc ttc tec atg ggt gca tea tct 

Asn Glu Leu Ala Glu Gly His Glu Pne Phe Ser Met Gly Ala Ser Ser 
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135 140 

gtc acc acc tct ggc cgc tac ctt gcg 
Val Thr Thr Ser Gly Arg Tyr Leu Ala 
150 155 

gaa gag cgc ttt acg ttg cgc ate aag 
Glu Glu Arg Phe Thr Leu Arg lie Lys 
170 

ctt cct gat acc ctg act ggc att ttc 
Leu Pro Asp Thr Leu Thr Gly lie Phe 
185 190 

gag gag tac etc ttt tac cag cgc gtt 
Glu Glu Tyr Leu Phe Tyr Gin Arg Val 
200 205 

act gtg tgg cgc cac aag gtg ggt acc 
Thr Val Trp Arg His Lys Val Gly Thr 
215 220 

gtg tac cac gag cct gat gaa cgt tat 
Val Tyr His Glu Pro Asp Glu Arg Tyr 
230 235 

cgt tea gaa aaa gtt cat cct ttt tgg 
Arg Ser Glu Lys Val His Pro Phe Trp 
250 

tgaagtaege gtgettcett teg 



145 

tat tec acc gat gtc acg ggc 595 
Tyr Ser Thr Asp Val Thr Gly 
160 165 

gat eta gaa act ggc gag ctg 643 
Asp Leu Glu Thr Gly Glu Leu 
175 180 

tac ggt get act tgg gtg ggg 691 
Tyr Gly Ala Thr Trp Val Gly 
195 

gat gat gcg tgg cgt cca gat 739 
Asp Asp Ala Trp Arg Pro Asp 
210 

ccg gtt gaa gaa gac gtg ttg 787 
Pro Val Glu Glu Asp Val Leu 
225 

tec acc tgg gtg ggc acc act 835 
Ser Thr Trp Val Gly Thr Thr 
240 245 

ttg cgc etc caa gat cac etc 883 
Leu Arg Leu Gin Asp His Leu 
255 260 

906 



<210> 194 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 194 

Met Ser Glu Arg Leu Asn Ala Pro Gin Ala Pro lie His Pro lie Thr 
15 10 15 

Arg Thr His His Gly lie Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg 
20 25 30 

Asp Lys Glu Ser Gin Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala 
35 40 45 

Phe Thr Lys Gin Glu Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn lie 
50 55 60 

Tyr Glu Glu lie Lys Ser Arg Val Lys Glu Thr Asp Met Ser He Pro 
65 70 75 80 

Val Arg Ala Gly Lys His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys 
85 90 95 

Ser Tyr Gly Tyr Ser Cys Arg He Pro Val Thr Glu Gly Ser Asp Ala 

100 105 110 

Trp Thr Pro Pro Val He Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr 
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Ile lie Met Asp Ala Asn Glu Leu Ala Glu Gly His Glu Phe Phe Ser 
130 135 140 

Met Gly Ala Ser Ser Val Thr Thr Ser Gly Arg Tyr Leu Ala Tyr Ser 
145 150 155 160 

Thr Asp Val Thr Gly Glu Glu Arg Phe Thr Leu Arg lie Lys Asp Leu 
165 170 175 

Glu Thr Gly Glu Leu Leu Pro Asp Thr Leu Thr Gly lie Phe Tyr Gly 

180 185 190 

Ala Thr Trp Val Gly Glu Glu Tyr Leu Phe Tyr Gin Arg Val Asp Asp 
195 200 205 

Ala Trp Arg Pro Asp Thr Val Trp Arg His Lys Val Gly Thr Pro Val 
210 215 220 

Glu Glu Asp Val Leu Val Tyr His Glu Pro Asp Glu Arg Tyr Ser Thr 
225 230 235 240 

Trp Val Gly Thr Thr Arg Ser Glu Lys Val His Pro Phe Trp Leu Arg 
245 250 255 

Leu Gin Asp His Leu 
260 



<210> 195 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> FRXA00621 

<400> 195 

aaatgaatcc gggtttttca gtttcggggt gcaaatcaga atgtcgccaa tggcgaacac 

acgagcgtgc agaagatgtg cgtgactaag atcgggggct atg tct gaa cgc eta 

Met Ser Glu Arg Leu 



aac get ccg caa gca cca ate cat ccc ate acc cga ace cac cac ggt 
Asn Ala Pro Gin Ala Pro lie His Pro He Thr Arg Thr His His Gly 
10 15 20 

att gat ttc gta gac aac tat gaa tgg ctg agg gat aaa gaa tec caa 
He Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg Asp Lys Glu Ser Gin 
25 30 35 

gaa acc ttg gac tac ctg gag gcg gag aat gcg ttc acc aag cag gag 
Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala Phe Thr Lys Gin Glu 



act gaa cag eta gee aca ctg egg gac aac ate tat gaa gag att aag 
Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn He Tyr Glu Glu He Lys 



307 
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tca cgc gtt aaa gaa acc gac atg tec ate cca gtg cgt gec gga aag 
Ser Arg Val Lys Glu Thr Asp Met Ser He Pro Val Arg Ala Gly Lys 
70 75 80 85 

cac tgg tat tac tct cgc act gaa gaa ggc aag age tac ggc tat tec 
His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys Ser Tyr Gly Tyr Ser 
90 95 100 

tgc cgc att cca gtg act gaa ggg teg gat gca tgg acc cct cct gtt 
Cys Arg He Pro Val Thr Glu Gly Ser Asp Ala Trp Thr Pro Pro Val 
105 HO H5 

ate cct gag ggt gag cca gcg cag ggt gaa acc ate ate atg gat gec 
He Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr He He Met Asp Ala 
120 125 130 

aac gag ttg gca gaa ggc cac gaa ttc ttc tec atg ggt gca tea tct 
Asn Glu Leu Ala Glu Gly His Glu Phe Phe Ser Met Gly Ala Ser Ser 
135 140 145 

gtc acc acc tct ggc cgc tac ctt gcg tat tec acc gat gtc acg ggc 
Val Thr Thr Ser Gly Arg Tyr Leu Ala Tyr Ser Thr Asp Val Thr Gly 
150 155 160 165 

gaa gag cgc ttt acg ttg cgc ate aag gat eta gaa act ggc gag ctg 
Glu Glu Arg Phe Thr Leu Arg He Lys Asp Leu Glu Thr Gly Glu Leu 
170 175 180 

ctt cct gat acc ctg act ggc att ttc tac ggt get act tgg gtg ggg 
Leu Pro Asp Thr Leu Thr Gly He Phe Tyr Gly Ala Thr Trp Val Gly 
185 190 195 

gag gag tac etc ttt tac cag cgc gtt gat gat gcg tgg cgt cca gat 
Glu Glu Tyr Leu Phe Tyr Gin Arg Val Asp Asp Ala Trp Arg Pro Asp 
200 205 210 

act gtg tgg cgc cac aag gtg ggt acc ccg gtt gaa gaa gac gtg ttg 
Thr Val Trp Arg His Lys Val Gly Thr Pro Val Glu Glu Asp Val Leu 
215 220 225 

gtg tac cac gag cct gat gaa cgt tat tec acc tgg gtg ggc acc act 
Val Tyr His Glu Pro Asp Glu Arg Tyr Ser Thr Trp Val Gly Thr Thr 
230 235 240 245 

cgt tea gaa aaa gtt cat cct ttt tgg ttg cgc etc caa gat cac etc 
Arg Ser Glu Lys Val His Pro Phe Trp Leu Arg Leu Gin Asp His Leu 
250 255 260 

tgaagtaege gtgettcett teg 



<210> 196 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicurti 



<400> 196 

Met Ser Glu Arg Leu Asn Ala Pro Gin Ala Pro He His Pro He Thr 
1 5 10 15 
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Arg Thr His His Gly lie Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg 

20 25 30 

Asp Lys Glu Ser Gin Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala 
35 40 45 

Phe Thr Lys Gin Glu Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn He 
50 55 60 

Tyr Glu Glu He Lys Ser Arg Val Lys Glu Thr Asp Met Ser He Pro 

65 70 75 80 

Val Arg Ala Gly Lys His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys 



Ser Tyr Gly Tyr Ser Cys Arg He Pro Val Thr Glu Gly Ser Asp Ala 
100 105 HO 

Trp Thr Pro Pro Val He Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr 
115 120 125 

He He Met Asp Ala Asn Glu Leu Ala Glu Gly His Glu Phe Phe Ser 
130 135 140 

Met Gly Ala Ser Ser Val Thr Thr Ser Gly Arg Tyr Leu Ala Tyr Ser 
145 150 155 160 

Thr Asp Val Thr Gly Glu Glu Arg Phe Thr Leu Arg He Lys Asp Leu 
165 170 175 

Glu Thr Gly Glu Leu Leu Pro Asp Thr Leu Thr Gly He Phe Tyr Gly 
180 185 190 

Ala Thr Trp Val Gly Glu Glu Tyr Leu Phe Tyr Gin Arg Val Asp Asp 
195 200 205 

Ala Trp Arg Pro Asp Thr Val Trp Arg His Lys Val Gly Thr Pro Val 
210 215 220 

Glu Glu Asp Val Leu Val Tyr His Glu Pro Asp Glu Arg Tyr Ser Thr 
225 230 235 240 

Trp Val Gly Thr Thr Arg Ser Glu Lys Val His Pro Phe Trp Leu Arg 
245 250 255 

Leu Gin Asp His Leu 
260 



<210> 197 
<211> 1539 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1516) 

<223> RXN00622 

<400> 197 
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ttttaccagc gcgttgatga tgcgtggcgt ccagatactg tgtggcgcca caaggtgggt 60 

accccggttg aagaagacgt gttggtgtac cacgagcctg atg aac gtt att cca 115 

Met Asn Val lie Pro 

1 5 

cct ggg tgg gca cca etc gtt cag aaa aag ttc ate ctt ttt ggt tgc 163 

Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe lie Leu Phe Gly Cys 

10 15 20 

gec tec aag ate acc tct gaa gta cgc gtg ctt cct ttc gac cag cca 211 
Ala Ser Lys lie Thr Ser Glu Val Arg Val Leu Pro Phe Asp Gin Pro 
25 30 35 

gag ggc acc cct gag gtg ctg att ccg cgc gcg gag ggt gtg gaa tac 259 
Glu Gly Thr Pro Glu Val Leu He Pro Arg Ala Glu Gly Val Glu Tyr 
40 45 50 

gac gtc gat cat gca gtc gta gac ggc tec gat att tgg ttg gtc aca 307 
Asp Val Asp His Ala Val Val Asp Gly Ser Asp He Trp Leu Val Thr 
55 60 65 

cac aac gee gag ggc ccg aac ttt teg gtg ggg tgg get ggc gtc gac 355 
His Asn Ala Glu Gly Pro Asn Phe Ser Val Gly Trp Ala Gly Val Asp 
70 75 80 85 

aag etc aat tct ttg gac gcg ctg gcg cca etc gtc gcg cac aag gat 403 
Lys Leu Asn Ser Leu Asp Ala Leu Ala Pro Leu Val Ala His Lys Asp 
90 95 100 

gac gtg cgc att gag ggt gtc gat acc tac cgc gat ttc ate ate ctg 451 
Asp Val Arg He Glu Gly Val Asp Thr Tyr Arg Asp Phe He He Leu 
105 110 115 

ggc tac agg tec ggc gcg ate ggc cag gtc gcg ate atg aag ctt ate 495 
Gly Tyr Arg Ser Gly Ala He Gly Gin Val Ala He Met Lys Leu He 
120 125 130 

gac gga acc ttc ggc gat ttc caa cag ctg gaa ttt gac gag gaa ate 54" 
Asp Gly Thr Phe Gly Asp Phe Gin Gin Leu Glu Phe Asp Glu Glu He 
135 140 145 

tac acc gtc gca teg ggc gga aac cca gaa tgg gac gee ccc gtc att 59: 
Tyr Thr Val Ala Ser Gly Gly Asn Pro Glu Trp Asp Ala Pro Val He 
150 155 160 165 

cgc ctt tct tac gga tea ttc acc acc ccg gcg cag ctg ttt aac tac 64 
Arg Leu Ser Tyr Gly Ser Phe Thr Thr Pro Ala Gin Leu Phe Asn Tyr 
170 175 180 

tgg att gaa tec ggc gaa cgc acg ctg ctg aag cag cag gaa gtg etc 69 
Trp He Glu Ser Gly Glu Arg Thr Leu Leu Lys Gin Gin Glu Val Leu 
185 190 195 

ggc gga tac aag ccg tea gac tat gtg gee tec cga ttg tgg gtc act 73 
Gly Gly Tyr Lys Pro Ser Asp Tyr Val Ala Ser Arg Leu Trp Val Thr 
200 205 210 

gcg aaa gat ggc gcg cag att cca gtg tec ttg gtg cac cgc acc gac 78 
Ala Lys Asp Gly Ala Gin He Pro Val Ser Leu Val His Arg Thr Asp 
215 220 225 
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ctg gat gta tec aag ccc aac ccc acg ttg etc tac ggc tat ggt tec 
Leu Asp Val Ser Lys Pro Asn Pro Thr Leu Leu Tyr Gly Tyr Gly Ser 
230 235 240 245 

tac gaa tea tec att gat cca ggc ttc tct ate gcg cgt ttg tea ctg 
Tyr Glu Ser Ser lie Asp Pro Gly Phe Ser lie Ala Arg Leu Ser Leu 
250 255 260 

atg gat cgt ggc atg att ttt gcg att gee cac gtt cgt ggc ggt ggc 
Met Asp Arg Gly Met lie Phe Ala lie Ala His Val Arg Gly Gly Gly 
265 270 275 

gaa atg ggt cgt ggc tgg tac gac aac ggc aaa acc acc acg aag aaa 
Glu Met Gly Arg Gly Trp Tyr Asp Asn Gly Lys Thr Thr Thr Lys Lys 
280 285 290 

aac acc ttc acc gac ttc att gat gtt gec gac gec etc ate gag cag 
Asn Thr Phe Thr Asp Phe He Asp Val Ala Asp Ala Leu He Glu Gin 
295 300 305 

aag att tct gee cct gaa atg ctg gtt gca gaa ggc ggc tea get ggt 
Lys He Ser Ala Pro Glu Met Leu Val Ala Glu Gly Gly Ser Ala Gly 
310 315 320 325 

ggc atg etc atg ggc gec att gee aac atg gee ggt gac cgc ttc aag 
Gly Met Leu Met Gly Ala He Ala Asn Met Ala Gly Asp Arg Phe Lys 
330 335 340 

gcg ate gaa gec aac gtg cca ttc gtc gat ccg ctg acc tct atg etc 
Ala He Glu Ala Asn Val Pro Phe Val Asp Pro Leu Thr Ser Met Leu 
345 350 355 

atg ccg gaa ctg cca ctg acg gtt ate gaa tgg gat gag tgg ggc gat 
Met Pro Glu Leu Pro Leu Thr Val He Glu Trp Asp Glu Trp Gly Asp 
360 365 370 

cca etc cac gat aag gac gtc tat gaa tac atg gcg teg tat gee cca 
Pro Leu His Asp Lys Asp Val Tyr Glu Tyr Met Ala Ser Tyr Ala Pro 
375 380 385 

tat gaa aac ate gag gca aag aac tac ccc aat ate ttg gec gta aca 
Tyr Glu Asn He Glu Ala Lys Asn Tyr Pro Asn He Leu Ala Val Thr 
390 395 400 405 

teg etc aac gac acc cga gtg ttg tac gtc gaa cca gec aaa tgg gta 
Ser Leu Asn Asp Thr Arg Val Leu Tyr Val Glu Pro Ala Lys Trp Val 
410 415 420 

gcg cag ctt egg gcg act gca acc ggt gga gaa ttc ctt ctg aaa act 
Ala Gin Leu Arg Ala Thr Ala Thr Gly Gly Glu Phe Leu Leu Lys Thr 
425 430 435 

gaa atg gtt gec gga cac ggc ggt gtg tea gga cgc tac gaa aag tgg 
Glu Met Val Ala Gly His Gly Gly Val Ser Gly Arg Tyr Glu Lys Trp 
440 445 450 



cgt gag act gca ttt gag tac ggc tgg ttg ate aac caa gca acc ggt 
Arg Glu Thr Ala Phe Glu Tyr Gly Trp Leu He Asn Gin Ala Thr Gly 
455 460 465 
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gtg acc gaa taaaacttgt tcgactagcg aac 

Val Thr Glu 

470 



<210> 198 
<211> 472 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 198 

Met Asn Val lie Pro Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe 



He Leu Phe Gly Cys Ala Ser Lys He Thr Ser Glu Val Arg Val Leu 
20 25 30 

Pro Phe Asp Gin Pro Glu Gly Thr Pro Glu Val Leu He Pro Arg Ala 
35 40 45 

Glu Gly Val Glu Tyr Asp Val Asp His Ala Val Val Asp Gly Ser Asp 
50 55 60 

He Trp Leu Val Thr His Asn Ala Glu Gly Pro Asn Phe Ser Val Gly 
65 70 75 80 

Trp Ala Gly Val Asp Lys Leu Asn Ser Leu Asp Ala Leu Ala Pro Leu 
8 5 90 95 

Val Ala His Lys Asp Asp Val Arg He Glu Gly Val Asp Thr Tyr Arg 
100 105 110 

Asp Phe He He Leu Gly Tyr Arg Ser Gly Ala He Gly Gin Val Ala 
115 120 125 

He Met Lys Leu He Asp Gly Thr Phe Gly Asp Phe Gin Gin Leu Glu 
130 135 140 

Phe Asp Glu Glu He Tyr Thr Val Ala Ser Gly Gly Asn Pro Glu Trp 
145 150 155 160 

Asp Ala Pro Val He Arg Leu Ser Tyr Gly Ser Phe Thr Thr Pro Ala 
165 170 175 

Gin Leu Phe Asn Tyr Trp He Glu Ser Gly Glu Arg Thr Leu Leu Lys 
180 185 190 

Gin Gin Glu Val Leu Gly Gly Tyr Lys Pro Ser Asp Tyr Val Ala Ser 
195 200 205 

Arg Leu Trp Val Thr Ala Lys Asp Gly Ala Gin He Pro Val Ser Leu 
210 215 220 

Val His Arg Thr Asp Leu Asp Val Ser Lys Pro Asn Pro Thr Leu Leu 
225 230 235 240 

Tyr Gly Tyr Gly Ser Tyr Glu Ser Ser He Asp Pro Gly Phe Ser He 
245 250 255 

Ala Arg Leu Ser Leu Met Asp Arg Gly Met He Phe Ala He Ala His 

260 265 270 
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Val Arg Gly Gly Gly Glu Met Gly Arg Gly Trp Tyr Asp Asn Gly Lys 
275 280 285 

Thr Thr Thr Lys Lys Asn Thr Phe Thr Asp Phe lie Asp Val Ala Asp 
290 295 300 

Ala Leu He Glu Gin Lys He Ser Ala Pro Glu Met Leu Val Ala Glu 
305 310 315 320 

Gly Gly Ser Ala Gly Gly Met Leu Met Gly Ala He Ala Asn Met Ala 
325 330 335 

Gly Asp Arg Phe Lys Ala He Glu Ala Asn Val Pro Phe Val Asp Pro 
340 345 350 

Leu Thr Ser Met Leu Met Pro Glu Leu Pro Leu Thr Val He Glu Trp 
355 360 365 

Asp Glu Trp Gly Asp Pro Leu His Asp Lys Asp Val Tyr Glu Tyr Met 
370 375 380 

Ala Ser Tyr Ala Pro Tyr Giu Asn He Glu Ala Lys Asn Tyr Pro Asn 
385 390 395 400 

He Leu Ala Val Thr Ser Leu Asn Asp Thr Arg Val Leu Tyr Val Glu 
405 410 415 

Pro Ala Lys Trp Val Ala Gin Leu Arg Ala Thr Ala Thr Gly Gly Glu 
420 425 430 

Phe Leu Leu Lys Thr Glu Met Val Ala Gly His Gly Gly Val Ser Gly 
435 440 445 

Arg Tyr Glu Lys Trp Arg Glu Thr Ala Phe Glu Tyr Gly Trp Leu He 
450 455 460 

Asn Gin Ala Thr Gly Val Thr Glu 
465 470 



<210> 199 
<211> 1539 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1516) 
<223> FRXA00622 

<400> 199 

ttttaccagc gcgttgatga tgcgtggcgt ccagatactg tgtggcgcca caaggtgggt 60 

accccggttg aagaagacgt gttggtgtac cacgagcctg atg aac gtt att cca HI 

Met Asn Val He Pro 
1 5 



cct ggg tgg gca cca etc gtt cag aaa aag ttc ate ctt ttt ggt tgc 
Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe He Leu Phe Gly Cys 
10 15 20 
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gcc tec aag ate acc tct gaa gta cgc gtg ctt cct ttc gac cag cca 
Ala Ser Lys He Thr Ser Glu Val Arg Val Leu Pro Phe Asp Gin Pro 



gag ggc acc cct gag gtg ctg att ccg cgc gcg gag ggt gtg gaa tac 
Glu Gly Thr Pro Glu Val Leu He Pro Arg Ala Glu Gly Val Glu Tyr 



gac gtc gat cat gca gtc gta gac ggc tec gat att tgg ttg gtc aca 
Asp Val Asp His Ala Val Val Asp Gly Ser Asp He Trp Leu Val Thr 



cac aac gee gag ggc ccg aac ttt teg gtg ggg tgg get ggc gtc gac 
His Asn Ala Glu Gly Pro Asn Phe Ser Val Gly Trp Ala Gly Val Asp 



aag etc aat tct ttg gac gcg ctg gcg cca etc gtc gcg cac aag gat 
Lys Leu Asn Ser Leu Asp Ala Leu Ala Pro Leu Val Ala His Lys Asp 
90 95 100 

gac gtg cgc att gag ggt gtc gat acc tac cgc gat ttc ate ate ctg 
Asp Val Arg He Glu Gly Val Asp Thr Tyr Arg Asp Phe He He Leu 
105 110 115 

ggc tac agg tec ggc gcg ate ggc cag gtc gcg ate atg aag ctt ate 
Gly Tyr Arg Ser Gly Ala He Gly Gin Val Ala He Met Lys Leu He 
120 125 130 

gac gga acc ttc ggc gat ttc caa cag ctg gaa ttt gac gag gaa ate 
Asp Gly Thr Phe Gly Asp Phe Gin Gin Leu Glu Phe Asp Glu Glu He 
135 140 145 

tac acc gtc gca teg ggc gga aac cca gaa tgg gac gee ccc gtc att 
Tyr Thr Val Ala Ser Gly Gly Asn Pro Glu Trp Asp Ala Pro Val He 
150 155 160 165 

cgc ctt tct tac gga tea ttc acc acc ccg gcg cag ctg ttt aac tac 
Arg Leu Ser Tyr Gly Ser Phe Thr Thr Pro Ala Gin Leu Phe Asn Tyr 
170 175 180 

tgg att gaa tec ggc gaa cgc acg ctg ctg aag cag cag gaa gtg etc 
Trp He Glu Ser Gly Glu Arg Thr Leu Leu Lys Gin Gin Glu Val Leu 
185 190 195 

ggc gga tac aag ccg tea gac tat gtg gee tec cga ttg tgg gtc act 
Gly Gly Tyr Lys Pro Ser Asp Tyr Val Ala Ser Arg Leu Trp Val Thr 
200 205 210 

gcg aaa gat ggc gcg cag att cca gtg tec ttg gtg cac cgc acc gac 
Ala Lys Asp Gly Ala Gin He Pro Val Ser Leu Val His Arg Thr Asp 
215 220 225 

ctg gat gta tec aag ccc aac ccc acg ttg etc tac ggc tat ggt tec 
Leu Asd Val Ser Lys Pro Asn Pro Thr Leu Leu Tyr Gly Tyr Gly Ser 
230 " 235 240 245 

tac gaa tea tec att gat cca ggc ttc tct ate gcg cgt ttg tea ctg 
Tyr Glu Ser Ser He Asp Pro Gly Phe Ser He Ala Arg Leu Ser Leu 
250 255 260 
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atg gat cgt ggc atg att ttt gcg att gcc cac gtt cgt ggc ggt ggc 
Met Asp Arg Gly Met He Phe Ala He Ala His Val Arg Gly Gly Gly 
265 270 275 

gaa atg ggt cgt ggc tgg tac gac aac ggc aaa acc acc acg aag aaa 
Glu Met Gly Arg Gly Trp Tyr Asp Asn Gly Lys Thr Thr Thr Lys Lys 
280 285 290 

aac acc ttc acc gac ttc att gat gtt gcc gac gcc etc ate gag cag 
Asn Thr Phe Thr Asp Phe He Asp Val Ala Asp Ala Leu He Glu Gin 
295 300 305 

aag att tct gcc cct gaa atg ctg gtt gca gaa ggc ggc tea get ggt 
Lys He Ser Ala Pro Glu Met Leu Val Ala Glu Gly Gly Ser Ala Gly 
310 315 320 325 

ggc atg etc atg ggc gcc att gcc aac atg gcc ggt gac cgc ttc aag 
Gly Met Leu Met Gly Ala He Ala Asn Met Ala Gly Asp Arg Phe Lys 
330 335 340 

gcg ate gaa gcc aac gtg cca ttc gtc gat ccg ctg acc tct atg etc 
Ala He Glu Ala Asn Val Pro Phe Val Asp Pro Leu Thr Ser Met Leu 
345 350 355 

atg ccg gaa ctg cca ctg acg gtt ate gaa tgg gat gag tgg ggc gat 
Met Pro Glu Leu Pro Leu Thr Val lie Glu Trp Asp Glu Trp Gly Asp 
360 365 370 

cca etc cac gat aag gac gtc tat gaa tac atg gcg teg tat gcc cca 
Pro Leu His Asp Lys Asp Val Tyr Glu Tyr Met Ala Ser Tyr Ala Pro 
375 380 385 

tat gaa aac ate gag gca aag aac tac ccc aat ate ttg gcc gta aca 
Tyr Glu Asn He Glu Ala Lys Asn Tyr Pro Asn He Leu Ala Val Thr 
390 395 400 405 

teg etc aac gac acc cga gtg ttg tac gtc gaa cca gcc aaa tgg gta 
Ser Leu Asn Asp Thr Arg Val Leu Tyr Val Glu Pro Ala Lys Trp Val 
410 415 420 

gcg cag ctt egg gcg act gca acc ggt gga gaa ttc ctt ctg aaa act 
Ala Gin Leu Arg Ala Thr Ala Thr Gly Gly Glu Phe Leu Leu Lys Thr 
425 430 435 

gaa atg gtt gcc gga cac ggc ggt gtg tea gga cgc tac gaa aag tgg 
Glu Met Val Ala Gly His Gly Gly Val Ser Gly Arg Tyr Glu Lys Trp 
440 445 450 

cgt gag act gca ttt gag tac ggc tgg ttg ate aac caa gca acc ggt 
Arg Glu Thr Ala Phe Glu Tyr Gly Trp Leu He Asn Gin Ala Thr Gly 
455 460 465 



gtg acc gaa taaaacttgt tegactageg aac 

Val Thr Glu 

470 



<210> 200 
<211> 472 
<212> PRT 

<213> Corynebacterium glutamic 
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<400> 200 

Met Asn Val lie Pro Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe 
15 10 15 

He Leu Phe Gly Cys Ala Ser Lys He Thr Ser Glu Val Arg Val Leu 
20 25 30 

Pro Phe Asp Gin Pro Glu Gly Thr Pro Glu Val Leu He Pro Arg Ala 
35 40 45 

Glu Gly Val Glu Tyr Asp Val Asp His Ala Val Val Asp Gly Ser Asp 
50 55 60 

He Trp Leu Val Thr His Asn Ala Glu Gly Pro Asn Phe Ser Val Gly 
65 70 75 80 

Trp Ala Gly Val Asp Lys Leu Asn Ser Leu Asp Ala Leu Ala Pro Leu 
85 90 95 

Val Ala His Lys Asp Asp Val Arg He Glu Gly Val Asp Thr Tyr Arg 
100 105 110 

Asp Phe He He Leu Gly Tyr Arg Ser Gly Ala He Gly Gin Val Ala 
115 120 125 

He Met Lys Leu He Asp Gly Thr Phe Gly Asp Phe Gin Gin Leu Glu 
130 135 140 

Phe Asp Glu Glu He Tyr Thr Val Ala Ser Gly Gly Asn Pro Glu Trp 
145 150 155 160 

Asp Ala Pro Val He Arg Leu Ser Tyr Gly Ser Phe Thr Thr Pro Ala 
165 170 175 

Gin Leu Phe Asn Tyr Trp He Glu Ser Gly Glu Arg Thr Leu Leu Lys 
180 185 190 

Gin Gin Glu Val Leu Gly Gly Tyr Lys Pro Ser Asp Tyr Val Ala Ser 
195 200 205 

Arg Leu Trp Val Thr Ala Lys Asp Gly Ala Gin He Pro Val Ser Leu 
210 215 220 

Val His Arg Thr Asp Leu Asp Val Ser Lys Pro Asn Pro Thr Leu Leu 
225 230 235 240 

Tyr Gly Tyr Gly Ser Tyr Glu Ser Ser He Asp Pro Gly Phe Ser lie 
245 250 255 

Ala Arg Leu Ser Leu Met Asp Arg Gly Met He Phe Ala He Ala His 
260 265 270 

Val Arg Gly Gly Gly Glu Met Gly Arg Gly Trp Tyr Asp Asn Gly Lys 
275 280 285 

Thr Thr Thr Lys Lys Asn Thr Phe Thr Asp Phe He Asp Val Ala Asp 
290 295 300 

Ala Leu He Glu Gin Lys He Ser Ala Pro Glu Met Lea Val Ala Glu 
305 310 315 320 
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Gly Gly Ser Ala Gly Gly Met Leu Met Gly Ala He Ala Asn Met Ala 
325 330 335 

Gly Asp Arg Phe Lys Ala He Glu Ala Asn Val Pro Phe Val Asp Pro 
340 345 350 

Leu Thr Ser Met Leu Met Pro Glu Leu Pro Leu Thr Val He Glu. Trp 
355 360 365 

Asp Glu Trp Gly Asp Pro Leu His Asp Lys Asp Val Tyr Glu Tyr Met 
370 375 380 

Ala Ser Tyr Ala Pro Tyr Glu Asn He Glu Ala Lys Asn Tyr Pro Asn 
385 . 390 395 400 

He Leu Ala Val Thr Ser Leu Asn Asp Thr Arg Val Leu Tyr Val Glu 
405 410 415 

Pro Ala Lys Trp Val Ala Gin Leu Arg Ala Thr Ala Thr Gly Gly Glu 
420 425 430 

Phe Leu Leu Lys Thr Glu Met Val Ala Gly His Gly Gly Val Ser Gly 
435 440 445 

Arg Tyr Glu Lys Trp Arg Glu Thr Ala Phe Glu Tyr Gly Trp Leu He 
450 455 460 

Asn Gin Ala Thr Gly Val Thr Glu 
465 470 



<210> 201 
<211> 750 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> RXN02146 

<400> 201 

ggttctctcg cagagagaga aggagtgggg ataggggcct tccgctccga acccgacagc 60 

taactcggtc agcaaacagg aagaatttgg agtttcatca gtg ggt aag cac cgt 115 

Val Gly Lys His Arg 

1 5 

cgc aac aat tea aac gca act cgc aag get gta gca gca tct gca gtt 163 
Arg Asn Asn Ser Asn Ala Thr Arg Lys Ala Val Ala Ala Ser Ala Val 
10 15 20 

gcg ctt gga gca acc gca get ate gec tec cca gca cag gca get gag 211 
Ala Leu Gly Ala Thr Ala Ala He Ala Ser Pro Ala Gin Ala Ala Glu 



gtt gtt gtt cct ggc acc gga ate age gtt gac ate get ggc arc gag 
Val Val Val Pro Gly Thr Gly He Ser Val Asp He Ala Gly He Glu 
40 45 50 



259 
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acc act cca ggt ctt aac aac gtt cca gga ate gat cag tgg ate cct 
Thr Thr Pro Gly Leu Asn Asn Val Pro Gly He Asp Gin Trp He Pro 



tec ctt age age cag gca get cct act get tac gca gec gtc att gat 
Ser Leu Ser Ser Gin Ala Ala Pro Thr Ala Tyr Ala Ala Val He Asp 



gca cct gca gca cag get gca cct gca gca age acc ggt cag gca ate 
Ala Pro Ala Ala Gin Ala Ala Pro Ala Ala Ser Thr Gly Gin Ala He 
90 95 10G 

gtt gat gca gcg cgc acc aag att ggt tec cca tac ggt tgg ggt get 
Val Asp Ala Ala Arg Thr Lys He Gly Ser Pro Tyr Gly Trp Gly Ala 
105 HO H5 

acc ggt cct aac get ttc gac tgc tec ggc ctt acc tea tgg gca tac 
Thr Gly Pro Asn Ala Phe Asp Cys Ser Gly Leu Thr Ser Trp Ala Tyr 
120 125 130 

age cag gtt ggc aag tec ate cca cgt acc tec cag get cag get gca 
Ser Gin Val Gly Lys Ser He Pro Arg Thr Ser Gin Ala Gin Ala Ala 
135 140 145 

cag ggc acc cct gtt get tac tct gac ctt cag get ggc gac ate gtt 
Gin Gly Thr Pro Val Ala Tyr Ser Asp Leu Gin Ala Gly Asp He Val 
150 155 160 165 

gcg ttc tac tec ggc get acc cac gtt ggt ate tac tec ggc cac ggc 
Ala Phe Tyr Ser Gly Ala Thr His Val Gly He Tyr Ser Gly His Gly 
170 175 180 

acc gtt ate cac gca ctg aac age age acc cct ctg tct gag cac tec 
Thr Val He His Ala Leu Asn Ser Ser Thr Pro Leu Ser Glu His Ser 
185 190 195 

ttg gat tac atg cca ttc cac tct gca gtt cgt ttc taatctgeat 
Leu Asp Tyr Met Pro Phe His Ser Ala Val Arg Phe 
200 205 

aaagtcttaa get 



<210> 202 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Val Gly Lys His Arg Arg Asn Asn Ser Asn Ala Thr Arg Lys Ala Val 
15 10 15 

Ala Ala Ser Ala Val Ala Leu Gly Ala Thr Ala Ala He Ala Ser Pro 
20 25 30 

Ala Gin Ala Ala Giu Val Val Val Pro Gly Thr Gly He Ser Val Asp 
35 40 45 

He Ala Gly He Glu Thr Thr Pro Gly Leu Asn Asn Val Pro Gly He 
50 55 60 
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Asp Gin Trp lie Pro Ser Leu Ser Ser Gin Ala Ala Pro Thr Ala Tyr 



Ala Ala Val He Asp Ala Pro Ala Ala Gin Ala Ala Pro Ala Ala. Ser 
85 90 95 

Thr Gly Gin Ala He Val Asp Ala Ala Arg Thr Lys He Gly Ser Pro 
100 105 110 

Tyr Gly Trp Gly Ala Thr Gly Pro Asn Ala Phe Asp Cys Ser Gly Leu 
115 120 125 

Thr Ser Trp Ala Tyr Ser Gin Val Gly Lys Ser He Pro Arg Thr Ser 
130 135 140 

Gin Ala Gin Ala Ala Gin Gly Thr Pro Val Ala Tyr Ser Asp Leu Gin 
145 150 155 160 

Ala Gly Asp He Val Ala Phe Tyr Ser Gly Ala Thr His Val Gly He 
165 170 175 

Tyr Ser Gly His Gly Thr Val He His Ala Leu Asn Ser Ser Thr Pro 
180 185 190 

Leu Ser Glu His Ser Leu Asp Tyr Met Pro Phe His Ser Ala Val Arg 
195 200 205 



<210> 203 
<2H> 807 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> RXN03133 

<400> 203 

ggcgtcaagc acgcactcca ccacatcgat cttcgccccg ccctcgaatg ggacatcatg 60 

ggatttcccg aatcccccga cacgctgccc attttgctca gtg acc tgc gcg acc 115 

Val Thr Cys Ala Thr 



ccc ctt acg cca cca ctg ctg tgc cac etc aat cca cgc cac get ccg 
Pro Leu Thr Pro Pro Leu Leu Cys His Leu Asn Pro Arg His Ala Pro 



etc acc gat cca cac att gac get tec agg cgc cac cgc ggt ccc ttc 

Leu Thr Asp Pro His He Asp Ala Ser Arg Arg His Arg Gly Pro Phe 

25 30 35 

cac gee act ccc age tac gca ggc ttt cac ccc tea ttt acc gac gac 

His Ala Thr Pro Ser Tyr Ala Gly Phe His Pro Ser Phe Thr Asp Asp 



acc gec cgc atg ctg ggc aac eta gee aaa att ggc gcg gtt gee acc 
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Thr Ala Arg Met Leu Gly Asn Leu Ala Lys He Gly Ala Val Ala Thr 



tgg gaa aag acg ctt gtc gac gcc gca age tgg gec gaa etc ccc cac 
Trp Glu Lys Thr Leu Val Asp Ala Ala Ser Trp Ala Glu Leu Pro His 
70 75 80 85 

cca cca gtc ate gtc ggg gat acc ccg ccc teg act gtc acg ccg gac 
Pro Pro Val He Val Gly Asp Thr Pro Pro Ser Thr Val Thr Pro Asp 
90 95 100 

aac gcc tgg tac cag ttt cgc gtc ggc aag cat ctt ggt cgc gat gcg 
Asn Ala Trp Tyr Gin Phe Arg Val Gly Lys His Leu Gly Arg Asp Ala 
105 HO H5 

ttc gcg gaa ate gtc atg tgc ctt ggc cac gtg ttt tgc cat cat gtc 
Phe Ala Glu He Val Met Cys Leu Gly His Val Phe Cys His His Val 
120 125 130 

ccc cag gta tgg teg aca acc tgc gca tct cag gac get gat tec acc 
Pro Gin Val Trp Ser Thr Thr Cys Ala Ser Gin Asp Ala Asp Ser Thr 
135 140 145 

acg atg etc att gaa gcc gag acc gcg ggg gca ttg gcc ate get cgc 
Thr Met Leu He Glu Ala Glu Thr Ala Gly Ala Leu Ala He Ala Arg 
150 155 160 165 

gtc ggc ggc ccg acc cgt cga ggt ggt tec ttc ttc ggc gat gcc ctt 
Val Gly Gly Pro Thr Arg Arg Gly Gly Ser Phe Phe Gly Asp Ala Leu 
170 175 180 

etc aaa gag ggg acg cca ctt cct get ggt ttc cga eta gat gtt gtt 
Leu Lys Glu Gly Thr Pro Leu Pro Ala Gly Phe Arg Leu Asp Val Val 
185 190 195 

eta cac gcc gcc tea gaa att gag gat ctg ctg cgc ggt gac acc aca 
Leu His Ala Ala Ser Glu He Glu Asp Leu Leu Arg Gly Asp Thr Thr 
200 205 210 

gcc gtt gtc age ggc get tgg tct gtg gag gat cgc cga ggt tac 
Ala Val Val Ser Gly Ala Trp Ser Val Glu Asp Arg Arg Gly Tyr 
215 220 225 

taacaaatag gcccaacaaa gag 



<210> 204 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Val Thr Cys Ala Thr Pro Leu Thr Pro Pro Leu Leu Cys His Leu Asn 
1 5 10 15 

Pro Arg His Ala Pro Leu Thr Asp Pro His He Asp Ala Ser Arg Arg 
20 25 30 

His Arg Gly Pro Phe His Ala Thr Pro Ser Tyr Ala Gly Phe His Pro 
35 40 45 
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Ser Phe Thr Asp Asp Thr Ala Arg Met Leu Gly Asn Leu Ala Lys He 
50 55 60 

Gly Ala Val Ala Thr Trp Glu Lys Thr Leu Val Asp Ala Ala Ser Trp 
65 70 75 80 

Ala Glu Leu Pro His Pro Pro Val He Val Gly Asp Thr Pro Pro Ser 
85 90 95 

Thr Val Thr Pro Asp Asn Ala Trp Tyr Gin Phe Arg Val Gly Lys His 
100 105 110 

Leu Gly Arg Asp Ala Phe Ala Glu He Val Met Cys Leu Gly His Val 
115 120 125 

Phe Cys His His Val Pro Gin Val Trp Ser Thr Thr Cys Ala Ser Gin 
130 135 140 

Asp Ala Asp Ser Thr Thr Met Leu He Glu Ala Glu Thr Ala Gly Ala 
145 150 155 160 

Leu Ala He Ala Arg Val Gly Gly Pro Thr Arg Arg Gly Gly Ser Phe 
165 170 175 

Phe Gly Asp Ala Leu Leu Lys Glu Gly Thr Pro Leu Pro Ala Gly Phe 
180 185 190 

Arg Leu Asp Val Val Leu His Ala Ala Ser Glu He Glu Asp Leu Leu 
195 200 205 

Arg Gly Asp Thr Thr Ala Val Val Ser Gly Ala Trp Ser Val Glu Asp 
210 215 220 



Arg Arg Gly Tyr 
225 



<210> 205 
<211> 1411 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1411) 

<223> RXN02820 

<400> 205 

caacgaaaca aatgcaagcc cccaatcatg ggtttctacc aattaaattt tctttcagaa 60 

aatatctccc cacataaaag ttccttgata ggctcgagag atg aaa gtg acc caa 11 

Met Lys Val Thr Gin 

1 5 

age aca ttc ctt aaa teg gta get gcg ttc act gtc gca gee tta acc 16 

Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr Val Ala Ala Leu Thr 

10 15 20 



ctg acc ate tct teg tgt tec age ggt gaa gac acc tec gca age tec 
Leu Thr He Ser Ser Cys Ser Ser Gly Glu Asp Thr Ser Ala Ser Ser 
25 30 35 



211 
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acg gat act gaa aac tec tea acc caa gca gca gcg tct ccc cca ctt 
Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala Ala Ser Pro Pro Leu 



gcg cct tgt gaa ctt ccc gec gac get tct get gaa gag gaa gta gaa 
Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala Glu Glu Glu Val Glu 



ggc act cac aca ggt gaa gat att tct gtt gec ccg gaa ate ggt acc 
Gly Thr His Thr Gly Glu Asp He Ser Val Ala Pro Glu He Gly Thr 
70 75 80 85 

ggc tac cgc gag ggc atg acc cct gtt caa acc caa ggt tat gcg gtg 
Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr Gin Gly Tyr Ala Val 
90 95 100 

gca act gca aac ccc ate get tct gaa gca gec tgc gcg gtg tta aga 
Ala Thr Ala Asn Pro He Ala Ser Glu Ala Ala Cys Ala Val Leu Arg 
105 110 115 

gaa ggc ggc act gca get gat get ctt gtc acc gcg cag ttt gtt ttg 
Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr Ala Gin Phe Val Leu 
120 125 130 

gga ctg acg gaa ccg cag teg tct ggc ctt ggt ggt ggc gga tac att 
Gly Leu Thr Glu Pro Gin Ser Ser Gly Leu Gly Gly Gly Gly Tyr He 
135 140 145 

ctg tac tac gac gec gaa gec aat gcg gtg aca gec att gat ggc cgt 
Leu Tyr Tyr Asp Ala Glu Ala Asn Ala Val Thr Ala He Asp Gly Arg 
150 155 160 165 

gaa aca gcg cca gtt get get gat gaa aac tat etc att cat gtt tct 
Glu Thr Ala Pro Val Ala Ala Asp Glu Asn Tyr Leu He His Val Ser 
170 175 ' 180 

gca gag gat caa acg gca cct gtt cct gat gec cga cgt tec ggc agg 
Ala Glu Asp Gin Thr Ala Pro Val Pro Asp Ala Arg Arg Ser Gly Arg 
185 190 195 

tea att ggt gtg cca gga ate gtg gca gec ctt gga cag ctg cat gat 
Ser He Gly Val Pro Gly He Val Ala Ala Leu Gly Gin Leu His Asp 
200 205 210 

tea ttc gga aag acc tec tgg cag gac gtg ctg aca act ccg cag cag 
Ser Phe Gly Lys Thr Ser Trp Gin Asp Val Leu Thr Thr Pro Gin Gin 
215 220 225 

etc gca act gat ggt ttt tec ate age cct cgc atg tea gca tea att 
Leu Ala Thr Asp Gly Phe Ser He Ser Pro Arg Met Ser Ala Ser He 
230 235 240 245 

get aac tec get gag gat etc tec cac gat ccg gaa get gec gca tat 
Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro Glu Ala Ala Ala Tyr 
250 255 260 

ttc ctt gat gaa aac ggt gat gcg aag gca ccc ggc aca ctt tta caa 
Phe Leu Asp Glu Asn Gly Asp Ala Lys Ala Pro Gly Thr Leu Leu Gin 
265 270 275 
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aac cct gac tat gca gaa acg att cgt etc ate tct gaa ggt ggc ccc 979 

Asn Pro Asp Tyr Ala Glu Thr He Arg Leu He Ser Glu Gly Gly Pro 

280 285 290 

gat gcg ttc tac acg ggt gag att gca gca gac ate gtg gaa cgc gec 

Asp Ala Phe Tyr Thr Gly Glu He Ala Ala Asp He Val Glu Arg Ala 

295 300 305 

acc cgt gag gtt gac ggt ttc aca cca tea ctg atg age acg gca gat 1075 

Thr Arg Glu Val Asp Gly Phe Thr Pro Ser Leu Met Ser Thr Ala Asp 

310 315 320 325 

ttg get gee tac act ccg gaa act cgt gaa get ttg tgt get ccc tac 1123 

Leu Ala Ala Tyr Thr Pro Glu Thr Arg Glu Ala Leu Cys Ala Pro Tyr 

330 335 340 

cgc gac aag att gtt tgt ggc atg cca ccg tea tea teg ggt ggc gtc 1171 
Arg Asp Lys He Val Cys Gly Met Pro Pro Ser Ser Ser Gly Gly Val 

345 350 355 



aca gtg atg gaa acc ctg ggt ate ttg aac aac ttt gat etc gec caa 
Thr Val Met Glu Thr Leu Gly He Leu Asn Asn Phe Asp Leu Ala Gin 
360 365 370 

tac cca ccc act gag gtt ggt ttg gat ggc gga ttg cca aat gcg gaa 
Tyr Pro Pro Thr Glu Val Gly Leu Asp Gly Gly Leu Pro Asn Ala Glu 
375 380 385 

get gtt cac ctg att tea gag get gag cgc ctg get tat get gat cgc 
Ala Val His Leu He Ser Glu Ala Glu Arg Leu Ala Tyr Ala Asp Arg 
390 395 400 405 

gat get tac ate ggt gat cct get ttc gtg gaa gtt cca gca ggt ggt 
Asp Ala Tyr He Gly Asp Pro Ala Phe Val Glu Val Pro Ala Gly Gly 
410 415 420 

gtc caa cag tgg ate aac cat gtc cac acg ggc gaa cac tec aaa ctt 
Val Gin Gin Trp He Asn His Val His Thr Gly Glu His Ser Lys Leu 
425 430 435 



1219 



1267 



1315 



<210> 206 
<211> 437 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 206 

Met Lys Val Thr Gin Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr 
15 10 15 

Val Ala Ala Leu Thr Leu Thr He Ser Ser Cys Ser Ser Gly Glu Asp 
20 25 30 

Thr Ser Ala Ser Ser Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala 
35 40 45 

Ala Ser Pro Pro Leu Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala 
50 55 60 

Glu Glu Glu Val Glu Gly Thr His Thr Gly Glu Asp He Ser Val Ala 
65 70 75 80 
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Pro Glu He Gly Thr Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr 
85 90 95 

Gin Gly Tyr Ala Val Ala Thr Ala Asn Pro He Ala Ser Glu Ala Ala 
100 105 HO 

Cys Ala Val Leu Arg Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr 
115 120 125 

Ala Gin Phe Val Leu Gly Leu Thr Glu Pro Gin Ser Ser Gly Leu Gly 
130 135 140 

Gly Gly Gly Tyr He Leu Tyr Tyr Asp Ala Glu Ala Asn Ala Val Thr 
145 150 155 160 

Ala He Asp Gly Arg Glu Thr Ala Pro Val Ala Ala Asp Glu Asn Tyr 
165 170 175 

Leu He His Val Ser Ala Glu Asp Gin Thr Ala Pro Val Pro Asp Ala 
180 185 190 

Arg Arg Ser Gly Arg Ser He Gly Val Pro Gly He Val Ala Ala Leu 
195 200 205 

Gly Gin Leu His Asp Ser Phe Gly Lys Thr Ser Trp Gin Asp Val Leu 
210 215 220 

Thr Thr Pro Gin Gin Leu Ala Thr Asp Gly Phe Ser He Ser Pro Arg 
225 230 235 240 

Met Ser Ala Ser He Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro 
245 250 255 

Glu Ala Ala Ala Tyr Phe Leu Asp Glu Asn Gly Asp Ala Lys Ala Pro 
260 265 270 

Gly Thr Leu Leu Gin Asn Pro Asp Tyr Ala Glu Thr He Arg Leu He 
275 280 285 

Ser Glu Gly Gly Pro Asp Ala Phe Tyr Thr Gly Glu He Ala Ala Asp 
290 295 300 

He Val Glu Arg Ala Thr Arg Glu Val Asp Gly Phe Thr Pro Ser Leu 
305 310 315 320 

Met Ser Thr Ala Asp Leu Ala Ala Tyr Thr Pro Glu Thr Arg Glu Ala 
325 330 335 

Leu Cys Ala Pro Tyr Arg Asp Lys He Val Cys Gly Met Pro Pro Ser 
340 345 350 

Ser Ser Gly Gly Val Thr Val Met Glu Thr Leu Gly He Leu Asn Asn 
355 360 365 

Phe Asp Leu Ala Gin Tyr Pro Pro Thr Glu Val Gly Leu Asp Gly Gly 
370 375 380 

Leu Pro Asn Ala Glu Ala Val His Leu He Ser Glu Ala Glu Arg Leu 
385 390 395 400 
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Ala Tyr Ala Asp Arg Asp Ala Tyr lie Gly Asp Pro Ala Phe Val Glu 
405 410 415 

Val Pro Ala Gly Gly Val Gin Gin Trp He Asn His Val His Thr Gly 
420 425 430 

Glu His Ser Lys Leu 
435 



<210> 207 
<211> 507 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (507) 
<223> FRXA02820 



<400> 207 

get aac tec get gag gat etc tec cac gat ccg gaa get gee gca tat 

Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro Glu Ala Ala Ala Tyr 

15 10 15 



ttc ctt gat gaa aac ggt gat gcg aag gca ccc ggc aca ctt tta caa 
Phe Leu Asp Glu Asn Gly Asp Ala Lys Ala Pro Gly Thr Leu Leu Gin 
20 25 30 



aac cct gac tat gca gaa acg att cgt etc ate tct gaa ggt ggc ccc 144 
Asn Pro Asp Tyr Ala Glu Thr He Arg Leu He Ser Glu Gly Gly Pro 



gat gcg ttc tac acg ggt gag att gca gca gac ate gtg gaa cgc gee 
Asp Ala Phe Tyr Thr Gly Glu He Ala Ala Asp He Val Glu Arg Ala 



acc cgt gag gtt gac ggt ttc aca cca tea ctg atg age acg gca gat 240 

Thr Arg Glu Val Asp Gly Phe Thr Pro Ser Leu Met Ser Thr Ala Asp 
65 70 75 80 

ttg get gee tac act ccg gaa act cgt gaa get ttg tgt get ccc tac 288 

Leu Ala Ala Tyr Thr Pro Glu Thr Arg Glu Ala Leu Cys Ala Pro Tyr 



cgc gac aag att gtt tgt ggc atg cca ccg tea tea teg ggt ggc gtc 
Arg Asp Lys He Val Cys Gly Met Pro Pro Ser Ser Ser Gly Gly Val 
100 105 HO 



aca gtg atg gaa acc ctg ggt ate ttg aac aac ttt gat etc gee caa 384 
Thr Val Met Glu Thr Leu Gly He Leu Asn Asn Phe Asp Leu Ala Gin 
115 120 125 



tac cca ccc act gag gtt ggt ttg gat ggc gga ttg cca aat gcg gaa 432 
Tyr Pro Pro Thr Glu Val Gly Leu Asp Gly Gly Leu Pro Asn Ala Glu 
130 135 140 



get gtt cac ctg att tea gag get gag cgc ctg get tat get gat cgc 
Ala Val His Leu lie Ser Glu Ala Glu Arg Leu Ala Tyr Ala Asp Arg 
145 150 155 160 
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gat get tac ate ggt gat cct get ttc 
Asp Ala Tyr lie Gly Asp Pro Ala Phe 
165 



<210> 208 
<211> 169 
<212> PRT 

<213> Corynebacterium glutaraicum 
<400> 208 

Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro Glu Ala Ala Ala Tyr 
15 10 15 

Phe Leu Asp Glu Asn Gly Asp Ala Lys Ala Pro Gly Thr Leu Leu Gin 
20 25 30 

Asn Pro Asp Tyr Ala Glu Thr lie Arg Leu He Ser Glu Gly Gly Pro 
35 40 45 

Asp Ala Phe Tyr Thr Gly Glu He Ala Ala Asp He Val Glu Arg Ala 
50 55 60 

Thr Arg Glu Val Asp Gly Phe Thr Pro Ser Leu Met Ser Thr Ala Asp 
65 70 75 80 

Leu Ala Ala Tyr Thr Pro Glu Thr Arg Glu Ala Leu Cys Ala Pro Tyr 
85 90 95 

Arg Asp Lys He Val Cys Gly Met Pro Pro Ser Ser Ser Gly Gly Val 
100 105 HO 

Thr Val Met Glu Thr Leu Gly He Leu Asn Asn Phe Asp Leu Ala Gin 
115 120 125 

Tyr Pro Pro Thr Glu Val Gly Leu Asp Gly Gly Leu Pro Asn Ala Glu 
130 135 140 

Ala Val His Leu He Ser Glu Ala Glu Arg Leu Ala Tyr Ala Asp Arg 
145 150 155 160 

Asp Ala Tyr He Gly Asp Pro Ala Phe 
165 



<210> 209 
<211> 604 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (604) 

<223> FRXA02000 

<400> 209 

caacgaaaca aatgeaagee cccaatcatg ggtttctacc aattaaattt tctttcagaa 60 

aatatctccc cacataaaag ttccttgata ggctcgagag atg aaa gtg acc caa 11: 

Met Lys Val Thr Gin 
1 5 
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age aca ttc ctt aaa teg gta get gcg ttc act gtc gca gec tta acc 
Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr Val Ala Ala Leu Thr 



ctg acc ate tct teg tgt tec age ggt gaa gac acc tec gca age tec 211 
Leu Thr lie Ser Ser Cys Ser Ser Gly Glu Asp Thr Ser Ala Ser Ser 
25 30 35 

acg gat act gaa aac tec tea acc caa gca gca gcg tct ccc cca ctt 259 
Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala Ala Ser Pro Pro Leu 
40 45 50 

gcg cct tgt gaa ctt ccc gee gac get tct get gaa gag gaa gta gaa 307 
Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala Glu Glu Glu Val Glu 
55 60 65 

ggc act cac aca ggt gaa gat att tct gtt gec ccg gaa ate ggt acc 355 
Gly Thr His Thr Gly Glu Asp lie Ser Val Ala Pro Glu He Gly Thr 
70 75 80 85 

ggc tac cgc gag ggc atg acc cct gtt caa acc caa ggt tat gcg gtg 403 
Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr Gin Gly Tyr Ala Val 
90 95 100 

gca act gca aac ccc ate get tct gaa gca gec tgc gcg gtg tta aga 451 
Ala Thr Ala Asn Pro lie Ala Ser Glu Ala Ala Cys Ala Val Leu Arg 
105 110 115 

gaa ggc ggc act gca get gat get ctt gtc acc gcg cag ttt gtt ttg 499 
Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr Ala Gin Phe Val Leu 
120 125 130 

gga ctg acg gaa ccg cag teg tct ggc ctt ggt ggt ggc gga tac att 547 
Gly Leu Thr Glu Pro Gin Ser Ser Gly Leu Gly Gly Gly Gly Tyr lie 
135 140 145 

ctg tac tac gac gec gaa gee aat gcg gtg aca gec att gat ggc cgt 595 
Leu Tyr Tyr Asp Ala Glu Ala Asn Ala Val Thr Ala He Asp Gly Arg 
150 155 160 165 



<210> 210 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Met Lys Val Thr Gin Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr 
15 10 15 

Val Ala Ala Leu Thr Leu Thr He Ser Ser Cys Ser Ser Gly Glu Asp 
20 25 30 

Thr Ser Ala Ser Ser Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala 
35 40 45 
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Ala Ser Pro Pro Leu Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala 
50 55 60 

Glu Glu Glu Val Glu Gly Thr His Thr Gly Glu Asp He Ser Val Ala 
65 70 75 

Pro Glu He Gly Thr Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr 
~~ 85 90 95 

Gin Gly Tyr Ala Val Ala Thr Ala Asn Pro He Ala Ser Glu Ala Ala 
- - 105 110 



100 



Cys Ala Val Leu Arg Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr 
115 120 125 

Ala Gin Phe Val Leu Gly Leu Thr Glu Pro Gin Ser Ser Gly Leu Gly 

130 135 140 

Gly Gly Gly Tyr He Leu Tyr Tyr Asp Ala Glu Ala Asn Ala Val Thr 
145 150 155 

Ala He Asp Gly Arg Glu Thr Ala 
165 



<210> 211 
<211> 753 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (53) . . (730) 

<223> RXN02944 

ggggaggtcc caacaggtgg tggcgaagag gtgaccagcg aggtcaacag gggtg aac 58 

1 

get cag aat ctt att gat cca gag cat tea atg ggt cag gca act get 106 
III Gin Asn Leu He Asp Pro Glu His Ser Met Gly Gin Ala Thr Ala 
5 10 15 

ggt gtg age cag aac cea gtc atg get gee etg eeg gaa agt gge ace 154 
Gly Val Ser Gin Asn Pro Val Met Ala Ala Leu Pro Glu Ser Gly Thr 
20 25 30 

age cat att tec ate ate gat tec tat gge aac gca gca teg ttg ace 202 
sir His lie Ser lie He Asp Ser Tyr Gly Asn Ala Ala Ser Leu Thr 
35 40 45 50 

acc agt gtg gaa get get tte ggt tec ttc cac ttc ace cgt ggt ttc 250 
Thr Ser Val Glu Ala Ala Phe Gly Ser Phe His Phe Thr Arg Gly Phe 
55 60 65 

att ttg aat aat cag ctg aca gat ttc tec get gaa cea ctt gat gag 298 
lie Leu Asn Asn Gin Leu Thr Asp Phe Ser Ala Glu Pro Leu Asp Glu 
70 75 80 

gae gge gag cee gtg gee aat cgt gtc gag tea gca aag cgc cca egg 34 6 



BGI-132CP 



Asp Gly Glu Pro Val Ala Asn Arg Val Glu Ser Ala Lys Arg Pro Arg 

85 90 95 

tct tec atg teg cca atg eta gtg ttc aac gee agt ggc gat ggt gaa 394 

Ser Ser Met Ser Pro Met Leu Val Phe Asn Ala Ser Gly Asp Gly Glu 

100 105 110 

ate gcg gat ctg aat atg gtg ctg ggc tec cct ggc gga tec ttg att 442 

lie Ala Asp Leu Asn Met Val Leu Gly Ser Pro Gly Gly Ser Leu lie 

115 120 125 130 

att cag tac gtg gtg aaa acc ctg gtc aac ate ate gac tgg gat atg 490 

lie Gin Tyr Val Val Lys Thr Leu Val Asn lie lie Asp Trp Asp Met 

135 140 145 

gat cca cag cag gca gtg tct gcg ccc aac ttt ggt gcg atg aac cag 538 

Asp Pro Gin Gin Ala Val Ser Ala Pro Asn Phe Gly Ala Met Asn Gin 

150 155 160 

cct aag act gga ctg gga age gag cat ccg ctg ate gee aat gat tea 586 

Pro Lys Thr Gly Leu Gly Ser Glu His Pro Leu lie Ala Asn Asp Ser 

165 170 175 

gca gag ctt gta tct gaa ctg gaa age aaa ggc cac gaa gtt aat gtg 634 

Ala Glu Leu Val Ser Glu Leu Glu Ser Lys Gly His Glu Val Asn Val 

180 185 190 

ggc gag caa tec agt ggc eta teg gcg ttg gtg aaa aac ggc gac acc 682 

Gly Glu Gin Ser Ser Gly Leu Ser Ala Leu Val Lys Asn Gly Asp Thr 

195 200 205 210 

att gtc ggt ggc gee gat cca cgt aga gaa ggc gtg gtc ttg ggt ggc 730 

He Val Gly Gly Ala Asp Pro Arg Arg Glu Gly Val Val Leu Gly Gly 

215 220 225 

taattagege gcagaccacg cag 753 



<210> 212 
<211> 226 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Val Asn Ala Gin Asn Leu He Asp Pro Glu His Ser Met Gly Gin Ala 
15 10 15 

Thr Ala Gly Val Ser Gin Asn Pro Val Met Ala Ala Leu Pro Glu Ser 
20 25 30 

Gly Thr Ser His He Ser He He Asp Ser Tyr Gly Asn Ala Ala Ser 



Leu Thr Thr Ser Val Glu Ala Ala Phe Gly Ser Phe His Phe Thr Arg 

50 55 60 

Gly Phe He Leu Asn Asn Gin Leu Thr Asp Phe Ser Ala Glu Pro Leu 

65 70 75 80 

Asp Glu Asp Gly Glu Pro Val Ala Asn Arg Val Glu Ser Ala Lys Arg 
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Pro Arg Ser Ser Met Ser Pro Met 
100 

Gly Glu lie Ala Asp Leu Asn Met 
115 120 

Leu lie lie Gin Tyr Val Val Lys 
130 135 

Asp Met Asp Pro Gin Gin Ala Val 
145 150 

Asn Gin Pro Lys Thr Gly Leu Gly 
165 

Asp Ser Ala Glu Leu Val Ser Glu 
180 

Asn Val Gly Glu Gin Ser Ser Gly 

195 200 

Asp Thr He Val Gly Gly Ala Asp 
210 215 

Gly Gly 
225 



Leu Val Phe Asn Ala Ser Gly Asp 
105 HO 

Val Leu Gly Ser Pro Gly Gly Ser 
125 



Thr Leu Val Asn He He Asp Trp 
140 



Ser Ala Pro Asn Phe Gly Ala Met 
155 160 



Ser Glu His Pro Leu He Ala Asn 
17C 175 

Leu Glu Ser Lys Gly His Glu Val 
185 190 

Leu Ser Ala Leu Val Lys Asn Gly 
205 

Pro Arg Arg Glu Gly Val Val Leu 
220 



<210> 213 
<211> 1335 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1312) 
<223> RXS00197 

<400> 213 

gtcgatgata ttttggcaac cgaatctgag gcacgcgcgc gtgcgaatgc tttgatcaac 60 

cggttggcaa ccaacttgta agctaaggag cttccgcctc gtg gca gcc tat ctt 115 

Val Ala Ala Tyr Leu 



ctt ggt gtc gta tta ttt ttc etc ggc ate gca gta acc ate gcg ctt 
Leu Gly Val Val Leu Phe Phe Leu Gly He Ala Val Thr He Ala Leu 



cac gag tgg ggg cac ttc ate aca gcg cgc att ttc gga atg aaa gtg 
His Glu Trp Gly His Phe He Thr Ala Arg He Phe Gly Met Lys Val 



egg cgt ttc ttc ate ggt ttc ggc ccg acg gtg ttt gcc aaa aga cgc 
Arg Arg Phe Phe He Gly Phe Gly Pro Thr Val Phe Ala Lys Arg Arg 



ggc gaa acc gtg tac ggc ctt aaa gcg att ccg gtc ggc ggt ttt tgt 
Gly Glu Thr Val Tyr Gly Leu Lys Ala He Pro Val Gly Gly Phe Cys 



BGI-132CP 



- 341 - 



gac ate gcg ggg atg act gec caa gat gaa ctt gat ccg gaa gac ctg 
Asp lie Ala Gly Met Thr Ala Gin Asp Glu Leu Asp Pro Glu Asp Leu 



ccg cgc gec atg tat eta aag ccc tgg tgg cag cgc ata att gtg ctt 
Pro Arg Ala Met Tyr Leu Lys Pro Trp Trp Gin Arg lie lie Val Leu 
90 95 100 

tec ggc ggc gtg ate atg aat ctg ate gtc ggc ttt ttg gtg ctt tac 
Ser Gly Gly Val He Met Asn Leu He Val Gly Phe Leu Val Leu Tyr 
105 HO 115 

ggc gtg gcg gtg age tec gga ate ccg aat ccg gat gtg gat acc acc 
Gly Val Ala Val Ser Ser Gly He Pro Asn Pro Asp Val Asp Thr Thr 
120 125 130 

gcg aca gtc gac acc gtt cag tgc gtg ccg gaa acc caa att tec gca 
Ala Thr Val Asp Thr Val Gin Cys Val Pro Glu Thr Gin He Ser Ala 
135 140 145 

act gaa ctg tec tec tgc gta ggt tea ggc cca gcg ggc gac gee ggc 
Thr Glu Leu Ser Ser Cys Val Gly Ser Gly Pro Ala Gly Asp Ala Gly 
150 155 160 165 

att gag cac ggc gat aag att ttg gec gtc aac ggc caa gag atg gca 
He Glu His Gly Asp Lys He Leu Ala Val Asn Gly Gin Glu Met Ala 
170 175 180 

age ttc acc gee ate cgc gat gcg ate etc gag etc cca ggc gaa acg 
Ser Phe Thr Ala He Arg Asp Ala He Leu Glu Leu Pro Gly Glu Thr 
185 190 195 

gca acg ctg acg att gaa egg gag gga acg ctt ttc gac gtc gac etc 
Ala Thr Leu Thr He Glu Arg Glu Gly Thr Leu Phe Asp Val Asp Leu 
200 205 210 

cag gtt gee tct gtc acc cgt etc gec tct gac ggt tea gaa att acc 
Gin Val Ala Ser Val Thr Arg Leu Ala Ser Asp Gly Ser Glu He Thr 
215 220 225 

gtc ggc gcg gtg ggc atg teg age ctt cca ccg acc gat gtg tac aaa 
Val Gly Ala Val Gly Met Ser Ser Leu Pro Pro Thr Asp Val Tyr Lys 
230 235 240 245 

aaa tac ggc cca ate gag ggt gtg gga gca act gca cgt ttc acc ggc 
Lys Tyr Gly Pro He Glu Gly Val Gly Ala Thr Ala Arg Phe Thr Gly 
250 255 260 

gac atg ate age gee acg tgg gat ggc etc aaa gec ttc ccg gcg aaa 
Asp Met He Ser Ala Thr Trp Asp Gly Leu Lys Ala Phe Pro Ala Lys 
265 270 275 

ate cca ggg gtc gtc gca tec ate ttc ggt gca gaa cga gat gta gaa 
He Pro Gly Val Val Ala Ser He Phe Gly Ala Glu Arg Asp Val Glu 
280 285 290 

age ccc atg agt gtg gtg ggc gec gta cgc ate ggc ggc gaa ttt gtc 
Ser Pro Met Ser Val Val Gly Ala Val Arg He Gly Gly Glu Phe Val 
295 300 305 
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gaa cgt tec atg tgg gac atg ttc atg 
Glu Arg Ser Met Trp Asp Met Phe Met 
310 315 

ttc ttc etc gcg ctg ttt aac etc gtg 
Phe Phe Leu Ala Leu Phe Asn Leu Val 
330 

gga cac att gec gtg gtg ate tat gaa 
Gly His He Ala Val Val He Tyr Glu 
345 350 

aaa ctg cgc gga aaa cca gcg ggc ggc 
Lys Leu Arg Gly Lys Pro Ala Gly Gly 
360 365 

atg ccc gtc ace gta get gtc gca gec 
Met Pro Val Thr Val Ala Val Ala Ala 
375 380 

ctg gtc att gtc gee gat gtg gtc aat 
Leu Val He Val Ala Asp Val Val Asn 
390 395 

taacgatacg gaattgaact gec 



atg atg ctg gec age ctg aac 1075 
Met Met Leu Ala Ser Leu Asn 
320 325 

ccg ctg cca cca ctt gat ggc 1123 
Pro Leu Pro Pro Leu Asp Gly 
335 340 

aaa ate cgc gac ttc ttc cgc 1171 

Lys He Arg Asp Phe Phe Arg 
355 

cca gcg gat tac acc aaa eta 1219 

Pro Ala Asp Tyr Thr Lys Leu 
370 

ttg ctg atg aca gtg gga ggc 1267 

Leu Leu Met Thr Val Gly Gly 
385 

ccc ate cga etc ttt ggc 1312 

Pro He Arg Leu Phe Gly 
400 

1335 



<210> 214 
<211> 404 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Val Ala Ala Tyr Leu Leu Gly Val Val Leu Phe Phe Leu Gly He Ala 
15 10 15 

Val Thr He Ala Leu His Glu Trp Gly His Phe He Thr Ala Arg He 
20 25 30 

Phe Gly Met Lys Val Arg Arg Phe Phe He Gly Phe Gly Pro Thr Val 
35 40 45 

Phe Ala Lys Arg Arg Gly Glu Thr Val Tyr Gly Leu Lys Ala He Pro 
50 55 60 

Val Gly Gly Phe Cys Asp He Ala Gly Met Thr Ala Gin Asp Glu Leu 
65 70 75 80 

Asp Pro Glu Asp Leu Pro Arg Ala Met Tyr Leu Lys Pro Trp Trp Gin 
85 90 95 

Arg He He Val Leu Ser Gly Gly Val He Met Asn Leu He Val Gly 
100 105 HO 

Phe Leu Val Leu Tyr Gly Val Ala Val Ser Ser Gly He Pro Asn Pro 
115 120 125 

Asp Val Asp Thr Thr Ala Thr Val Asp Thr Val Gin Cys Val Pro Glu 
130 135 140 

Thr Gin He Ser Ala Thr Glu Leu Ser Ser Cys Val Gly Ser Gly Pro 
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Ala Gly Asp Ala Gly He Glu His Gly Asp Lys He Leu Ala Val Asn 
165 170 175 

Gly Gin Glu Met Ala Ser Phe Thr Ala He Arg Asp Ala He Leu Glu 
180 185 190 

Leu Pro Gly Glu Thr Ala Thr Leu Thr He Glu Arg Glu Gly Thr Leu 
195 200 205 

Phe Asp Val Asp Leu Gin Val Ala Ser Val Thr Arg Leu Ala Ser Asp 
210 215 220 

Gly Ser Glu He Thr Val Gly Ala Val Gly Met Ser Ser Leu Pro Pro 
225 230 235 240 

Thr Asp Val Tyr Lys Lys Tyr Gly Pro He Glu Gly Val Gly Ala Thr 
245 250 255 

Ala Arg Phe Thr Gly Asp Met He Ser Ala Thr Trp Asp Gly Leu Lys 
260 265 270 

Ala Phe Pro Ala Lys He Pro Gly Val Val Ala Ser He Phe Gly Ala 
275 280 285 

Glu Arg Asp Val Glu Ser Pro Met Ser Val Val Gly Ala Val Arg He 
290 295 300 

Gly Gly Glu Phe Val Glu Arg Ser Met Trp Asp Met Phe Met Met Met 
305 310 315 320 

Leu Ala Ser Leu Asn Phe Phe Leu Ala Leu Phe Asn Leu Val Pro Leu 
325 330 335 

Pro Pro Leu Asp Gly Gly His He Ala Val Val He Tyr Glu Lys He 
340 345 350 

Arg Asp Phe Phe Arg Lys Leu Arg Gly Lys Pro Ala Gly Gly Pro Ala 
355 360 365 

Asp Tyr Thr Lys Leu Met Pro Val Thr Val Ala Val Ala Ala Leu Leu 
370 375 380 

Met Thr Val Gly Gly Leu Val He Val Ala Asp Val Val Asn Pro He 
385 390 395 400 

Arg Leu Phe Gly 



<210> 215 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXS01223 
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<400> 215 

gcgggagtgg acgggccgcc agccatcggg gcgacaatca cgggagtttt caacgtgtca 60 

aggatgctca tggcaccatc ctaggcgcgc ctgccatagg atg act tec gtg agt 115 

Met Thr Ser Val Ser 



ttt ttg tct aaa ate caa gca ctg ttt gec ccc aag cct gaa ctt ccc 
Phe Leu Ser Lys lie Gin Ala Leu Phe Ala Pro Lys Pro Glu Leu Pro 



gec gec aaa tgg ctg gtc gtg ggc ctg ggc aac ccc ggc gec aag tac 
Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn Pro Gly Ala Lys Tyr 



gaa tec acc cga cac aac gtc ggt tac atg tgc caa gac atg ctt ate 
Glu Ser Thr Arg His Asn Val Gly Tyr Met Cys Gin Asp Met Leu lie 



gac gee cac cag cag cag ccc etc acc ccc gec acg ggc tac aag gee 
Asp Ala His Gin Gin Gin Pro Leu Thr Pro Ala Thr Gly Tyr Lys Ala 



etc aca acg cag etc gca cca ggg gtg etc gec gtt cga tec acc act 
Leu Thr Thr Gin Leu Ala Pro Gly Val Leu Ala Val Arg Ser Thr Thr 



ttt atg aac cac tec ggc caa ggt gtc gca ccg ate gec gca gcg ttg 403 

Phe Met Asn His Ser Gly Gin Gly Val Ala Pro lie Ala Ala Ala Leu 
90 95 100 

ggt ate cca gca gag cgc ate ate gtg ate cac gac gag etc gat ctg 451 

Gly lie Pro Ala Glu Arg lie lie Val lie His Asp Glu Leu Asp Leu 

105 110 115 

ccc get gga aaa gta cgc ctg aaa aag ggc gga aac gaa aac ggt cac 499 

Pro Ala Gly Lys Val Arg Leu Lys Lys Gly Gly Asn Glu Asn Gly His 

120 125 130 

aac ggc ctg aaa tec etc acg gaa gag etc ggc acc aga gac tac ctg 547 

Asn Gly Leu Lys Ser Leu Thr Glu Glu Leu Gly Thr Arg Asp Tyr Leu 

135 140 145 

cgc gtc cgc ate ggc att tea cga cca cca gca gga atg gec gtg ccc 595 

Arg Val Arg lie Gly lie Ser Arg Pro Pro Ala Gly Met Ala Val Pro 
150 155 160 165 

gac tac gtt ttg gaa cca gtc gat cac gac caa cca ggc att gaa ctt 643 

Asp Tyr Val Leu Glu Pro Val Asp His Asp Gin Pro Gly lie Glu Leu 

170 175 180 

gec gec gag gca gtg gat ttg ctg ctg gec cag gga tta tct get gcg 691 

Ala Ala Glu Ala Val Asp Leu Leu Leu Ala Gin Gly Leu Ser Ala Ala 

185 190" 195 

caa aac get ate cac age cgc tagattgeta gagattcccg cac 735 

Gin Asn Ala lie His Ser Arg 
200 



<210> 216 
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<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Thr Ser Val Ser Phe Leu Ser Lys lie Gin Ala Leu Phe Ala Pro 
15 10 15 

Lys Pro Glu Leu Pro Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn 
20 25 30 

Pro Gly Ala Lys Tyr Glu Ser Thr Arg His Asn Val Gly Tyr Met Cys 
35 40 45 

Gin Asp Met Leu lie Asp Ala His Gin Gin Gin Pro Leu Thr Pro Ala 
50 . 55 60 

Thr Gly Tyr Lys Ala Leu Thr Thr Gin Leu Ala Pro Gly Val Leu Ala 
65 70 75 80 

Val Arg Ser Thr Thr Phe Met Asn His Ser Gly Gin Gly Val Ala Pro 
85 90 95 

lie Ala Ala Ala Leu Gly lie Pro Ala Glu Arg lie lie Val lie His 
100 105 110 

Asp Glu Leu Asp Leu Pro Ala Gly Lys Val Arg Leu Lys Lys Gly Gly 
115 120 125 

Asn Glu Asn Gly His Asn Gly Leu Lys Ser Leu Thr Glu Glu Leu Gly 
130 135 140 

Thr Arg Asp Tyr Leu Arg Val Arg lie Gly lie Ser Arg Pro Pro Ala 
145 150 155 160 

Gly Met Ala Val Pro Asp Tyr Val Leu Glu Pro Val Asp His Asp Gin 
165 170 175 

Pro Gly lie Glu Leu Ala Ala Glu Ala Val Asp Leu Leu Leu Ala Gin 
180 185 190 

Gly Leu Ser Ala Ala Gin Asn Ala lie His Ser Arg 
195 200 



<210> 217 
<211> 1365 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1342) 
<223> RXS01642 

<400> 217 

ttggaatcac tgtgtcttgc agctagtctg ccactcgcac tgcatttgct ggatgtattt 60 

ggaatgctgc gcggtcttga tattggattc ggtggataag atg cgc aga etc ate 115 

Met Arg Arg Leu lie 
1 5 
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gcg gtt age ttg gec get ctg ttt atg ttg get tec act cca gcg acg 
III Val Ser Leu Ala Ala Leu Phe Met Leu Ala Ser Thr Pro Ala Thr 
10 15 20 

agg gca eag gaa gta gaa get etc get tge ccc gag gta gcg ate gee 
Arc Ala Gin Glu Val Glu Ala Leu Ala Cys Pro Glu Val Ala He Ala 
25 30 35 

gat cct tec tec gca gtt tta gat gaa cac ctt teg cag tea tta tec 
Asp Pro Ser Ser Ala Val Leu Asp Glu His Leu Ser Gin Ser Leu Ser 
40 45 50 

caa get cac caa eta gca act ggc gec ggt gtg atg gtg gca gtc ate 
Gin Ala His Gin Leu Ala Thr Gly Ala Gly Val Met Val Ala Val He 
55 60 65 

gac ace gga gta tec ctg cat cca egt ctg ece cac tta att ccc ggc 
Asp Thr Gly Val Ser Leu His Pro Arg Leu Pro His Leu He Pro Gly 
70 75 80 Hi) 

ggt gat ttc gtg ggc gec cac caa age ccc gat gtg cca ggt gaa ctt 
Sy Asp Phe Val Gly Ala His Gin Ser Pro As P Val Pro Gly Glu Leu 
90 95 lUU 

ate gat tgc gac ggc cac ggc acc ate gtc gec gga ate ate gec tee 
He Asp Cys Asp Gly His Gly Thr lie Val Ala Gly He lie Ala Ser 
110 I 15 



105 



caa gga aac ccc ggc acc ggc tgg cca tat gac ggc age tec gat cct 
Gin Gly Asn Pro Gly Thr Gly Trp Pro Tyr Asp Gly Ser Ser Asp Pro 



120 125 130 

tat ate ggt gtc gec cca gat tec gga ate ate tec att aaa caa 
Tyr He Gly Val Ala Pro Asp Ser Gly He He Ser He Lys Gin 
135 140 145 

age tea tat gtg egt act egt gaa gat tec aac gtc gga acg ctg age 
Ser Ser Tyr Val Arg Thr Arg Glu Asp Ser Asn Val Gly Thr Leu Ser 
150 155 160 165 

acc ctg gcg gaa tec ate cac cga get etc gat tec ggt gec cac gtg 
Thr Leu Ala Glu Ser He His Arg Ala Leu Asp Ser Gly Ala His Val 
170 175 1«0 

ate aat att tec gtg gtg tec tgt ttg eec caa tea ccc gac gag gee 
He Asn He Ser Val Val Ser Cys Leu Pro Gin Ser Pro Asp Glu Ala 
185 190 I 95 

gca teg ttc cag cct ctg acg gat get ctt aac aga gca gaa ctt caa 
Ala Ser Phe Gin Pro Leu Thr Asp Ala Leu Asn Arg Ala Glu Leu Gin 
200 205 210 

ggg gtg ata gtg gtg gca gca gca gga aac etc ggg cag gat tgt cca 
Gly Val lie Val Val Ala Ala Ala Gly Asn Leu Gly Gin Asp Cys Pro 
215 220 225 

gtt gga tct acc gtt tat cct gca cat tea gac act gtg etc tct gtg 
Val Gly Ser Thr Val Tyr Pro Ala His Ser Asp Thr Val Leu Ser Val 
230 235 240 245 



BGI-132CP 



- 347 - 



tcg gca cgt ttt gat tct cac acg ctt gca gaa tat tec atg cct ggc 
Ser Ala Arg Phe Asp Ser His Thr Leu Ala Glu Tyr Ser Met Pro Gly 
250 255 260 

aac caa caa ate etc tct gca cca age cac att cag get ggt eta tea 
Asn Gin Gin lie Leu Ser Ala Pro Ser His He Gin Ala Gly Leu Ser 
265 270 275 

ccg cgt ggc gac ggc ttc gec age cac atg ate acc acc get ggc gaa 
Pro Arg Gly Asp Gly Phe Ala Ser His Met He Thr Thr Ala Gly Glu 
280 285 290 

age ccc ttc gag ggc acc agt ttt gee get cca gtt gtc age gee aca 
Ser Pro Phe Glu Gly Thr Ser Phe Ala Ala Pro Val Val Ser Ala Thr 
295 300 305 

get gca ctg ctt cgc cag cat ttt ccc ttt gec aca ccc tat gaa att 
Ala Ala Leu Leu Arg Gin His Phe Pro Phe Ala Thr Pro Tyr Glu He 
310 315 320 325 

cgt gca cga ate ttc aac age ate gac cct gca aga ggc get att gat 
Arg Ala Arg He Phe Asn Ser He Asp Pro Ala Arg Gly Ala He Asp 
330 335 340 

ccc tac ctg gca ctt act caa gaa ate tat ccc acc act ccc ctg gtt 
Pro Tyr Leu Ala Leu Thr Gin Glu He Tyr Pro Thr Thr Pro Leu Val 
345 350 355 

cat gag ate gca eta agt gtt ccc acg ccg ccg gat gat tct cca egg 
His Glu He Ala Leu Ser Val Pro Thr Pro Pro Asp Asp Ser Pro Arg 
360 365 370 

gag egg ggc ate eta gtt acc gca ate att gtt ggg ttg etc gca gtg 
Glu Arg Gly He Leu Val Thr Ala He He Val Gly Leu Leu Ala Val 
375 380 385 

tta get gtg ctg atg gga eta cgc cga att cat cat cac teg gec ttt 
Leu Ala Val Leu Met Gly Leu Arg Arg He His His His Ser Ala Phe 
390 395 400 405 



caa aaa get age tea agt gtt ate act taatctatga ggcaccgttc 
Gin Lys Ala Ser Ser Ser Val He Thr 
410 



<210> 218 
<211> 414 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Arg Arg Leu He Ala Val Ser Leu Ala Ala Leu Phe Met Leu Ala 
1 5 10 15 

Ser Thr Pro Ala Thr Arg Ala Gin Glu Val Glu Ala Leu Ala Cys Pro 



Glu Val Ala He Ala Asp Pro Ser Ser Ala Val Leu Asp Glu His Leu 
35 40 45 
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Asp Asp Ser Pro Arg Glu Arg Gly 
370 375 

Gly Leu Leu Ala Val Leu Ala Val 
385 390 

His His Ser Ala Phe Gin Lys Ala 
405 



lie Leu Val Thr Ala lie lie Val 
380 

Leu Met Gly Leu Arg Arg He His 

395 400 

Ser Ser Ser Val He Thr 

410 



<210> 219 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> RXA01728 

<400> 219 

gaatcgccgg accttgaaat ggacccggtt tccagaagac gtgcttcctt tgtgggttgc 

ggaaagtgat tttggcacct gcccgcagtt gaaggaagct atg gca gat gcc gtt 

Met Ala Asp Ala Val 



gag cgc gag gtc ttc gga tac cca cca gat get act ggg ttg aat gat 
Glu Arg Glu Val Phe Gly Tyr Pro Pro Asp Ala Thr Gly Leu Asn Asp 



gcg ttg act gga ttc tac gag cgt cgc tat ggg ttt ggc cca aat ccg 

Ala Leu Thr Gly Phe Tyr Glu Arg Arg Tyr Gly Phe Gly Pro Asn Pro 

25 30 35 

gaa agt gtt ttc gcc att ccg gat gtg gtt cgt ggc ctg aag ctt gcc 

Glu Ser Val Phe Ala He Pro Asp Val Val Arg Gly Leu Lys Leu Ala 



att gag cat ttc act aag cct ggt teg gcg ate att gtg ccg ttg cct 
He Glu His Phe Thr Lys Pro Gly Ser Ala He He Val Pro Leu Pro 



gca tac cct cct ttc att gag ttg cct aag gtg act ggt cgt cag gcg 
Ala Tyr Pro Pro Phe He Glu Leu Pro Lys Val Thr Gly Arg Gin Ala 



ate tac att gat gcg cat gag tac gat ttg aag gaa att gag aag gcc 
He Tyr He Asp Ala His Glu Tyr Asp Leu Lys Glu lie Glu Lys Ala 
90 95 100 

ttc get gac ggt gcg gga tea ctg ttg ttc tgc aat cca cac aac cca 
Phe Ala Asp Gly Ala Gly Ser Leu Leu Phe Cys Asn Pro His Asn Pro 
105 HO 115 

ctg ggc acg gtc ttt tct gaa gag tac ate cgc gag etc ace gat att 
Leu Gly Thr Val Phe Ser Glu Glu Tyr He Arg Glu Leu Thr Asp He 
120 125 130 

gcg gcg aag tac gat gcc cgc ate ace gtc gat gag ate cac gcg cca 
Ala Ala Lys Tyr Asp Ala Arg He He Val Asp Glu He His Ala Pro 
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ctg gtt tat gaa ggc acc cat gtg gtt get get ggt gtt tct gag aac 
Leu Val Tyr Glu Gly Thr His Val Val Ala Ala Gly Val Ser Glu Asn 
150 155 160 165 

get gca aac act tgc ate acc ate acc gca act tct aag gcg tgg aac 
Ala Ala Asn Thr Cys He Thr He Thr Ala Thr Ser Lys Ala Trp Asn 
170 175 180 

act get ggt ttg aag tgt get cag ate ttc ttc agt aat gaa gec gat 
Thr Ala Gly Leu Lys Cys Ala Gin He Phe Phe Ser Asn Glu Ala Asp 
185 190 195 

gtg aag gec tgg aag aat ttg teg gat att acc cgt gac ggt gtg tec 
Val Lys Ala Trp Lys Asn Leu Ser Asp He Thr Arg Asp Gly Val Ser 
200 205 210 

ate ctt gga ttg ate get gcg gag aca gtg tac aac gag ggc gaa gaa 
He Leu Gly Leu He Ala Ala Glu Thr Val Tyr Asn Glu Gly Glu Glu 
215 220 225 

ttc ctt gat gag tea att cag att etc aag gac aac cgt gac ttt gcg 
Phe Leu Asp Glu Ser He Gin He Leu Lys Asp Asn Arg Asp Phe Ala 
230 235 240 245 

get get gaa ctg gaa aag ctt ggc gtg aag gtc tac gca ccg gac tec 
Ala Ala Glu Leu Glu Lys Leu Gly Val Lys Val Tyr Ala Pro Asp Ser 
250 255 260 

act tat ttg atg tgg ttg gac ttc get ggc acc aag ate gaa gag gcg 
Thr Tyr Leu Met Trp Leu Asp Phe Ala Gly Thr Lys He Glu Glu Ala 
265 270 275 

cct tct aaa att ctt cgt gag gag ggt aag gtc atg ctg aat gat ggc 
Pro Ser Lys He Leu Arg Glu Glu Gly Lys Val Met Leu Asn Asp Gly 
280 285 290 

gca get ttt ggt ggt ttc acc acc tgc get cgt ctt aat ttt gcg tgt 
Ala Ala Phe Gly Gly Phe Thr Thr Cys Ala Arg Leu Asn Phe Ala Cys 
295 300 305 

tec aga gag acc ctt gag gag ggg ctg cgc cgt ate gec age gtg ttg 
Ser Arg Glu Thr Leu Glu Glu Gly Leu Arg Arg He Ala Ser Val Leu 
310 315 320 325 

taaataatga gtaaaaagtc tgt 



<210> 220 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 220 

Met Ala Asp Ala Val Glu Arg Glu 
1 5 

Thr Gly Leu Asn Asp Ala Leu Thr 
20 



Val Phe Gly Tyr Pro Pro Asp Ala 
10 15 

Gly Phe Tyr Glu Arg Arg Tyr Gly 
25 30 



BGI-132CP 



351 - 



Phe Gly Pro Asn Pro Glu Ser Val Phe Ala lie Pro Asp Val Vai Arg 

35 40 45 

Gly Leu Lys Leu Ala lie Glu His Phe Thr Lys Pro Gly Ser Ala lie 

50 55 60 

lie Val Pro Leu Pro Ala Tyr Pro Pro Phe lie Glu Leu Pro Lys Val 



Thr Gly Arg Gin Ala lie Tyr He Asp Ala His Glu Tyr Asp Leu Lys 
85 90 95 

Glu He Glu Lys Ala Phe Ala Asp Gly Ala Gly Ser Leu Leu Phe Cys 
100 105 110 

Asn Pro His Asn Pro Leu Gly Thr Val Phe Ser Glu Glu Tyr He Arg 
115 120 125 

Glu Leu Thr Asp He Ala Ala Lys Tyr Asp Ala Arg He He Val Asp 
130 135 140 

Glu lie His Ala Pro Leu Val Tyr Glu Gly Thr His Val Val Ala Ala 
145 150 155 160 

Gly Val Ser Glu Asn Ala Ala Asn Thr Cys He Thr He Thr Ala Thr 
165 170 175 

Ser Lys Ala Trp Asn Thr Ala Gly Leu Lys Cys Ala Gin He Phe Phe 
180 185 190 

Ser Asn Glu Ala Asp Val Lys Ala Trp Lys Asn Leu Ser Asp He Thr 
195 200 205 

Arg Asp Gly Val Ser He Leu Gly Leu He Ala Ala Glu Thr Val Tyr 
210 215 220 

Asn Glu Gly Glu Glu Phe Leu Asp Glu Ser He Gin He Leu Lys Asp 
225 230 235 240 

Asn Arg Asp Phe Ala Ala Ala Glu Leu Glu Lys Leu Gly Val Lys Val 
245 250 255 

Tyr Ala Pro Asp Ser Thr Tyr Leu Met Trp Leu Asp Phe Ala Gly Thr 
260 265 270 

Lys He Glu Glu Ala Pro Ser Lys He Leu Arg Glu Glu Gly Lys Val 
275 280 285 

Met Leu Asn Asp Gly Ala Ala Phe Gly Gly Phe Thr Thr Cys Ala Arg 
290 295 300 

Leu Asn Phe Ala Cys Ser Arg Glu Thr Leu Glu Glu Gly Leu Arg Arg 
305 310 315 320 

He Ala Ser Val Leu 
325 



<210> 221 
<211> 732 
<212> DNA 
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<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (709) 

<223> RXA02214 



<400> 221 

gaactcaatt ccctgagctg taatgaaagg acattggtat ggggttgcct ctgacatcgt 

ttgagctctc catccttttc atttcgctat tctggtatcc atg agt ccc acc gtt 

Met Ser Pro Thr Val 
1 5 



ttg cct get aca caa get gac ttc cct aag ate gtc gat gtt ctg gtt 
Leu Pro Ala Thr Gin Ala Asp Phe Pro Lys He Val Asp Val Leu Val 



gaa gca ttc gec aac gat cca gca ttt tta cga tgg ate ccg cag ccg 
Glu Ala Phe Ala Asn Asp Pro Ala Phe Leu Arg Trp He Pro Gin Pro 
25 30 35 

gac ccc ggt tea gca aag ctt cga gca ctt ttc gaa ctg cag att gag 
Asp Pro Gly Ser Ala Lys Leu Arg Ala Leu Phe Glu Leu Gin He Glu 
40 45 50 

aag cag tat gca gtg gcg gga aat att gat gtc gcg cgt gat tct gag 
Lys Gin Tyr Ala Val Ala Gly Asn He Asp Val Ala Arg Asp Ser Glu 
55 60 65 

gga gaa ate gtc ggc gtc gcg tta tgg gat egg cca gat ggt cat eac 
Gly Glu He Val Gly Val Ala Leu Trp Asp Arg Pro Asp Gly Asn His 
70 75 80 85 

agt gec aaa gat caa gca gcg atg etc ccc egg etc gtc tec att ttc 
Ser Ala Lys Asp Gin Ala Ala Met Leu Pro Arg Leu Val Ser lie Phe 
90 95 100 

ggg ate aag get gca cac gtg gcg tgg acg gat ttg agt teg get cgt 
Gly He Lys Ala Ala His Val Ala Trp Thr Asp Leu Ser Ser Ala Arg 
105 HO US 

ttc cac ccc aaa ttc ccc cat tgg tac etc tac acc gtg gca aca tct 
Phe His Pro Lys Phe Pro His Trp Tyr Leu Tyr Thr Val Ala Thr Ser 
120 125 130 

age tct gec cgt gga acg gat gtt ggc agt gcg ctt ctt aat cac gga 
Ser Ser Ala Arg Gly Thr Asp Val Gly Ser Ala Leu Leu Asn His Gly 
135 140 145 

ate get cgc gcg get gat gaa get ate tat ttg gag gcg acg ccg act 
He Ala Arg Ala Ala Asp Glu Ala He Tyr Leu Glu Ala Thr Pro Thr 
150 155 160 165 

cgt gcg get caa eta tat aac cgt ctg gga ttc gtg ccc ttg ggt tat 
Arg Ala Ala Gin Leu Tyr Asn Arg Leu Gly Phe Val Pro Leu Gly Tyr 
170 175 180 

ate ccc tea gat gat gat ggc act cct gaa ctg gcg atg tgg aaa ccg 
He Pro Ser Asp Asp Asp Gly Thr Pro Glu Leu Ala Met Trp Lys Pro 
185 190 195 



595 



643 
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cca gcg atg cca act gtt taaccctgaa ggcgatttaa ggg 
Pro Ala Met Pro Thr Val 
200 



<210> 222 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 222 

Met Ser Pro Thr Val Leu Pro Ala Thr Gin Ala Asp Phe Pro Lys He 
15 10 15 

Val Asp Val Leu Val Glu Ala Phe Ala Asn Asp Pro Ala Phe Leu Arg 
20 25 30 

Trp He Pro Gin Pro Asp Pro Gly Ser Ala Lys Leu Arg Ala Leu Phe 
35 40 45 

Glu Leu Gin He Glu Lys Gin Tyr Ala Val Ala Gly Asn He Asp Val 
50 55 60 

Ala Arg Asp Ser Glu Gly Glu He Val Gly Val Ala Leu Trp Asp Arg 
65 70 75 80 

Pro Asp Gly Asn His Ser Ala Lys Asp Gin Ala Ala Met Leu Pro Arg 
8 5 90 95 

Leu Val Ser He Phe Gly He Lys Ala Ala His Val Ala Trp Thr Asp 
100 105 HO 

Leu Ser Ser Ala Arg Phe His Pro Lys Phe Pro His Trp Tyr Lea Tyr 
115 120 125 

Thr Val Ala Thr Ser Ser Ser Ala Arg Gly Thr Asp Val Gly Ser Ala 
130 135 140 

Leu Leu Asn His Gly He Ala Arg Ala Ala Asp Glu Ala He Tyr Leu 
145 150 155 160 

Glu Ala Thr Pro Thr Arg Ala Ala Gin Leu Tyr Asn Arg Leu Gly Phe 
165 170 175 

Val Pro Leu Gly Tyr He Pro Ser Asp Asp Asp Gly Thr Pro Glu Leu 
180 185 190 

Ala Met Trp Lys Pro Pro Ala Met Pro Thr Val 
195 200 



<210> 223 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXA02716 
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<400> 223 

aatggatttt ggggtgtaaa ctacttcagt tcggccgatt cctgcataga tttctgcgga 

acacccaact cacatcacca cttctggttt gatggggagc gtg tea ccg ate att 

Val Ser Pro lie lie 



cgt aaa ttg agt ate ccc gag ttc ace ace aac acc cca gtg ttg gtg 
Arq Lys Leu Ser lie Pro Glu Phe Thr Thr Asn Thr Pro Val Leu Val 
10 15 20 

gat ate tac ate gca gcg atg aac tat gac aaa gca ate agg gat acc 
Asp He Tyr He Ala Ala Met Asn Tyr Asp Lys Ala He Arg Asp Thr 



egg ate gaa gtc tgg egg aga aac tec cag aac ccc gga ttc aca gca 
Arg He Glu Val Trp Arg Arg Asn Ser Gin Asn Pro Gly Phe Thr Ala 
40 45 50 

gtg gca gcg ctg atg gat gat cag gtc gtg ggc gtg gee tat ggc ttc 
Val Ala Ala Leu Met Asp Asp Gin Val Val Gly Val Ala Tyr Gly Phe 
55 60 65 

aat ggc age cca gat cat tgg tgg caa cac caa tta cgc egg gga etc 
Asn Gly Ser Pro Asp His Trp Trp Gin His Gin Leu Arg Arg Gly Leu 



cga caa caa gga ggc ccg acg gaa gag gaa ate cat ate ate cac aac 
Arg Gin Gin Gly Gly Pro Thr Glu Glu Glu He His He He His Asn 
90 95 100 

tac ttt gag gtt gcg gaa gtt cat gtt cag cct ggc ttc caa ggt cac 
Tyr Phe Glu Val Ala Glu Val His Val Gin Pro Gly Phe Gin Gly His 
105 HO 115 

ggc att ggc cga aag ctg atg cat gaa ctg tta aaa gac aaa caa aac 
Gly He Gly Arg Lys Leu Met His Glu Leu Leu Lys Asp Lys Gin Asn 
120 125 130 

act ttt gee att ttg tct aca ccc gag gtc gac gat gag gcg aac cat 
Thr Phe Ala He Leu Ser Thr Pro Glu Val Asp Asp Glu Ala Asn His 
135 140 145 

gcg ttt age ctg tat cgc tct etc ggc ttc act gac ttg etc agg cag 
Ala Phe Ser Leu Tyr Arg Ser Leu Gly Phe Thr Asp Leu Leu Arg Gin 
150 155 160 165 

ttt agg ttt gac ggg gat caa egg ccg ttt gee gta ttg ate acc gee 
Phe Arg Phe Asp Gly Asp Gin Arg Pro Phe Ala Val Leu He Thr Ala 
170 175 180 

etc ccc ctt cat gat tec taagagggct taacgcaccg cgt 
Leu Pro Leu His Asp Ser 
185 



<210> 224 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamic- 
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<400> 224 

Val Ser Pro He He Arg Lys Leu Ser He Pro Glu Phe Thr Thr Asn 
15 10 15 

Thr Pro Val Leu Val Asp He Tyr He Ala Ala Met Asn Tyr Asp Lys 
20 25 30 

Ala He Arg Asp Thr Arg He Glu Val Trp Arg Arg Asn Ser Gin Asn 
35 40 45 

Pro Gly Phe Thr Ala Val Ala Ala Leu Met Asp Asp Gin Val Val Gly 
50 55 60 

Val Ala Tyr Gly Phe Asn Gly Ser Pro Asp His Trp Trp Gin His Gin 
65 70 75 80 

Leu Arg Arg Gly Leu Arg Gin Gin Gly Gly Pro Thr Glu Glu Glu He 
85 90 95 

His He He His Asn Tyr Phe Glu Val Ala Glu Val His Val Gin Pro 
100 105 HO 

Gly Phe Gin Gly His Gly He Gly Arg Lys Leu Met His Glu Leu Leu 
115 120 125 

Lys Asp Lys Gin Asn Thr Phe Ala He Leu Ser Thr Pro Glu Val Asp 
130 135 140 

Asp Glu Ala Asn His Ala Phe Ser Leu Tyr Arg Ser Leu Gly Phe Thr 
145 150 155 160 

Asp Leu Leu Arg Gin Phe Arg Phe Asp Gly Asp Gin Arg Pro Phe Ala 
165 170 175 

Val Leu He Thr Ala Leu Pro Leu His Asp Ser 
180 185 



<210> 225 
<211> 3945 
<212> DMA 

<213> Corynebacterium 



glut ami cum 



<220> 
<221> CDS 

<222> (101) . . (3922) 
<223> RXN01499 



<400> 225 

gcagcaatta tctccaccga agaggactaa 
acagttcctg agatccgccc aggcgccccc 



atataacgtg gcattgagca gtgttccagc 60 

gaagcgtact rtg tgg gac gtc tta 11 
Leu Trp Asp Val Leu 
1 5 



gaa tec gtc gec tct act tat cct gag gca gca get att gac gat ggc 163 
Glu Ser Val Ala Ser Thr Tyr Pro Glu Ala Ala Ala He Asp Asp Gly 
10 15 20 

cag gtg ttg acc tac gca gag ttg atg gaa gaa gtc acc gcg ttg get 211 
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Gln Val Leu Thr Tyr Ala Glu Leu Met Glu Glu Val Thr Ala Leu Ala 
25 30 35 

gat tec att cat gca cag ggc att cgc cgt ggt gat cgc ate ggt att 
Asp Ser He His Ala Gin Gly He Arg Arg Gly Asp Arg He Gly He 
40 45 50 

cgc atg ccg tct ggt acg cgt gac ctt tac ate get att ttg gec act 
Arg Met Pro Ser Gly Thr Arg Asp Leu Tyr He Ala He Leu Ala Thr 
55 60 65 

etc get get ggt get get tac gtg cca gtt gat gca gat gat cct gaa 
Leu Ala Ala Gly Ala Ala Tyr Val Pro Val Asp Ala Asp Asp Pro Glu 
70 "75 80 85 

gag cgc gec gag atg gtg ttt ggt gaa gca aat att aat gcg ctt ttc 
Glu Arg Ala Glu Met Val Phe Gly Glu Ala Asn He Asn Ala Leu Phe 
90 95 100 

gac gec acc ggc ttc cat atg ctt cgc ccg acc gcg ggc ggc gat acc 
Asp Ala Thr Gly Phe His Met Leu Arg Pro Thr Ala Gly Gly Asp Thr 
105 HO H5 

cgt aga cca cgc ttg gat gat acg gcg tgg att ate ttt act tec ggt 
Arg Arg Pro Arg Leu Asp Asp Thr Ala Trp He He Phe Thr Ser Gly 
120 125 130 

tec acc ggc aag cct aag ggt gtg get gtg tec cac cgt tea get gcg 
Ser Thr Gly Lys Pro Lys Gly Val Ala Val Ser His Arg Ser Ala Ala 
135 140 145 

get ttc gtg gat gec gaa gca caa atg ttc ctt gtc gat cac cct tec 
Ala Phe Val Asp Ala Glu Ala Gin Met Phe Leu Val Asp His Pro Ser 
150 155 160 165 

ggc ccc ctt ggc cca gaa gac cga gtc ctt gcg gga ttg tct gta gec 
Gly Pro Leu Gly Pro Glu Asp Arg Val Leu Ala Gly Leu Ser Val Ala 
170 175 180 

ttt gac gca tct tgt gag gaa atg tgg ttg gec tgg ggc cac ggc gec 
Phe Asp Ala Ser Cys Glu Glu Met Trp Leu Ala Trp Gly His Gly Ala 
185 190 .195 

tgc ttg gtg cca gca cca cgc tec eta gtc cgt tec ggt atg gac ttg 
Cys Leu Val Pro Ala Pro Arg Ser Leu Val Arg Ser Gly Met Asp Leu 
200 205 210 

ggc cca tgg ctg att cgc cgc gac ate agt gtc gtc tec acc gtc cca 
Gly Pro Trp Leu He Arg Arg Asp He Ser Val Val Ser Thr Val Pro 
215 220 225 

act ctg get ggt ctg tgg cca gca gaa gca ttg tea cag gtc cgc ttg 
Thr Leu Ala Gly Leu Trp Pro Ala Glu Ala Leu Ser Gin Val Arg Leu 
230 235 240 245 

etc ate gtc ggc ggc gag get tgc teg cag gag etc gtt gaa cgc tta 
Leu He Val Gly Gly Glu Ala Cys Ser Gin Glu Leu Val Glu Arg Leu 
250 255 260 

teg acg cct gac cgc gag gtg tgg aac act tac ggc ccc acc gaa gca 
Ser Thr Pro Asp Arg Glu Val Trp Asn Thr Tyr Gly Pro Thr Glu Ala 
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acg gtg gtt gcc tgt ggc act caa etc tat get ggt cag cca gtg ggc 
Thr Val Val Ala Cys Gly Thr Gin Leu Tyr Ala Gly Gin Pro Val Gly 
280 285 290 

att ggt ttg cca ctt get ggt tgg gat ctt gtt gtt gtc gac gat gcc 
He Gly Leu Pro Leu Ala Gly Trp Asp Leu Val Val Val Asp Asp Ala 
295 300 305 

ggc gaa cct gtc gga ate ggc gag gtc ggc gaa ttg gtc ate ggt ggt 
Gly Glu Pro Val Gly He Gly Glu Val Gly Glu Leu Val He Gly Gly 
310 315 320 325 

gtg ggt ctt gca cgc tac ctt gat cca gaa aaa gac cgc gag aag tat 
Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys Asp Arg Glu Lys Tyr 
330 335 340 

gcg cca ctg aag tct gtt ggt tgg acc cgc get tat cgt tec ggt gac 
Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala Tyr Arg Ser Gly Asp 
345 350 355 

cac gtt cgt ctg gaa gaa gat ggc etc tac ttt gtg ggc cgc gtt gat 
His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe Val Gly Arg Val Asp 
360 365 370 

gat cag gtg aaa ate ggc ggt cga cgc ate gag etc ggt gaa gtt gat 
Asp Gin Val Lys He Gly Gly Arg Arg He Glu Leu Gly Glu Val Asp 
375 380 385 

gcc aat gtg gca gcg ctt tec aac gtt cgt tec tec gca gtg gtt gtt 
Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser Ser Ala Val Val Val 
390 395 400 405 

cag acc act ggt gcg gat caa aaa gtt ctg gtt gca tac gtt tct ttg 
Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val Ala Tyr Val Ser Leu 
410 415 420 

gaa gat get gca get gga ttt gat cac aac gtc gcg act gcc cga etc 
Glu Asp Ala Ala Ala Gly Phe Asp His Asn Val Ala Thr Ala Arg Leu 
425 430 435 

acc gaa acc atg cct get get ttg gtt ccg cgc att cac gtg atg gat 
Thr Glu Thr Met Pro Ala Ala Leu Val Pro Arg He His Val Met Asp 
440 445 450 

gat ctg cct gtc acc acc tec ggc aag gtt gat aag aag tct ttg ccg 
Asp Leu Pro Val Thr Thr Ser Gly Lys Val Asp Lys Lys Ser Leu Pro 
455 460 465 

tgg cct ctt cct ggc acc gtg gtg gaa get aat gac etc age gca acg 
Trp Pro Leu Pro Gly Thr Val Val Glu Ala Asn Asp Leu Ser Ala Thr 
470 475 480 485 

gaa gcg tgg att get cag gaa tgg gtc gat ate etc ggc act tct gtg 
Glu Ala Trp He Ala Gin Glu Trp Val Asp He Leu Gly Thr Ser Val 
490 495 500 



age age aaa gac gcc gac ttc ttc tec ctt ggc ggt acc tct etc gcg 
Ser Ser Lys Asp Ala Asp Phe Phe Ser Leu Gly Gly Thr Ser Leu Ala 
505 510 515 
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gct gcg act ttg gtt ggc egg gta cgc gca aag gtt ccc acc get gcg 1699 
Ala Ala Thr Leu Val Gly Arg Val Arg Ala Lys Val Pro Thr Ala Ala 
520 525 530 

gtg cgt gat ctt tac gat cac cct cgc ttg gag aaa ttc gec gag cgt 1747 
Val Arg Asp Leu Tyr Asp His Pro Arg Leu Glu Lys Phe Ala Glu Arg 
535 540 545 

gtc gag get ate gee gec gac act ggc att tct ttg gag gcg cca aac 1795 
Val Glu Ala lie Ala Ala Asp Thr Gly lie Ser Leu Glu Ala Pro Asn 
550 555 560 565 

cag gtg gag gag cgc gtc gtc aag cct gtt tct ttt ggc act cgt gtg 1843 
Gin Val Glu Glu Arg Val Val Lys Pro Val Ser Phe Gly Thr Arg Val 
570 575 580 

atg cag acc etc ate cag att ccg ate atg acg ctg caa gca gca cag 1891 
Met Gin Thr Leu He Gin He Pro He Met Thr Leu Gin Ala Ala Gin 
585 590 595 

tgg att gca tgg ttg ctg ttg ggc aac aac arc atg gca gcg ctt gat 1939 
Trp He Ala Trp Leu Leu Leu Gly Asn Asn He Met Ala Ala Leu Asp 
600 605 610 

ttc gat tgg get gtt cat gtc tec tgg tgg ctt gtc ate ggc atg att 1987 
Phe Asp Trp Ala Val His Val Ser Trp Trp Leu Val He Gly Met He 
615 620 625 

ttg gtg ttc get acc ccg att ggt cgc ttg ccg ate ggc ggt tgg ggc 2035 
Leu Val Phe Ala Thr Pro He Gly Arg Leu Pro He Gly Gly Trp Gly 
630 635 640 645 

gee cgc ate ate acc cgt ggc ata act cct ggc tec tac cct cgt ggc 2083 
Ala Arg He He Thr Arg Gly He Thr Pro Gly Ser Tyr Pro Arg Gly 
650 655 660 

ggt tec act cac ctg cgc att tgg tec gee gag cgc ctt get gat gec 2131 
Gly Ser Thr His Leu Arg He Trp Ser Ala Glu Arg Leu Ala Asp Ala 
665 670 675 

tct ggc tct cgc aat att tct ggc gca acc tgg gtg aac tac ttc gcg 2179 
Ser Gly Ser Arg Asn He Ser Gly Ala Thr Trp Val Asn Tyr Phe Ala 
680 685 690 

cgt tec ctg ggt gtg aag atg ggc aag ggc gtg gat ctt cac tec ctg 2227 
Arg Ser Leu Gly Val Lys Met Gly Lys Gly Val Asp Leu His Ser Leu 
695 700 705 

cca cca ate act ggc ctt ttg acc ttg ggc aac aat gtt tec ate gag 2275 
Pro Pro lie Thr Gly Leu Leu Thr Leu Gly Asn Asn Val Ser lie Glu 
710 715 720 725 

caa gaa gtt gac ctt cgt ggc tac tgg etc gac ggc gat ate ctg cgt 2323 
Gin Glu Val Asp Leu Arg Gly Tyr Trp Leu Asp Gly Asp He Leu Arg 
730 735 740 

gta ggc acc att gag gtc cat gac aac get cgc ate ggc get cgt tec 2371 
Val Gly Thr He Glu Val His Asp Asn Ala Arg He Gly Ala Arg Ser 
745 750 755 
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acc ctg ctt ccc ggc acc gtg gtg ggc acc ggc get cac ctg ctg cct 
Thr Leu Leu Pro Gly Thr Val Val Gly Thr Gly Ala His Leu Leu Pro 
760 765 770 

ggt tea aca gtg act ggt gat aag acc ate aag cct ggt tct cgt tgg 
Gly Ser Thr Val Thr Gly Asp Lys Thr He Lys Pro Gly Ser Arg Trp 
775 780 785 

get ggc tec cct gca caa aag gtg ggt cgt gca aag cac egg ttc cca 
Ala Gly Ser Pro Ala Gin Lys Val Gly Arg Ala Lys His Arg Phe Pro 
790 795 800 805 

acc tec cat cct cca cgc agg tec egg tgg gtt ccg gtg ttc ggc gcg 
Thr Ser His Pro Pro Arg Arg Ser Arg Trp Val Pro Val Phe Gly Ala 
810 815 820 

acc tec ate gtg ttg teg ctg ctg cca ctt cag get etc get att ggc 
Thr Ser He Val Leu Ser Leu Leu Pro Leu Gin Ala Leu Ala He Gly 
825 830 835 

get get ate acc ttg tgg ctg gee acg att age ccg ctt cca ctg ate 
Ala Ala He Thr Leu Trp Leu Ala Thr He Ser Pro Leu Pro Leu He 
840 845 850 

tgg ggt gtg ctg gtt ttt get acc gtc ggc gcg ttg get gcg ttc ttt 
Trp Gly Val Leu Val Phe Ala Thr Val Gly Ala Leu Ala Ala Phe Phe 
855 860 865 

get tac acc gtg acc ate tgg gtg ctt gtc cgt ttg ate cag ate ggc 
Ala Tyr Thr Val Thr He Trp Val Leu Val Arg Leu He Gin He Gly 
870 875 880 885 

ate aag ggc ggc acc gca cca gtg agg tec cgt ctt ggt tgg cag gtc 
He Lys Gly Gly Thr Ala Pro Val Arg Ser Arg Leu Gly Trp Gin Val 
890 895 900 

tgg gca gtt caa cgc etc atg gac gat gee cgc acc tat etc ttc ccg 
Trp Ala Val Gin Arg Leu Met Asp Asp Ala Arg Thr Tyr Leu Phe Pro 
905 910 915 

etc tac gca tec caa ctg acc cca ctg tgg ttc cgc age ttg ggc gcg 
Leu Tyr Ala Ser Gin Leu Thr Pro Leu Trp Phe Arg Ser Leu Gly Ala 
920 925 930 

aag ate ggc aag gat gtt gag ate tec acc gcg gtg atg gtt cct aaa 
Lys He Gly Lys Asp Val Glu He Ser Thr Ala Val Met Val Pro Lys 
935 940 945 

ctg get gat ate cgc gaa ggc gca ttc ctg gec gat gac acc etc ate 
Leu Ala Asp He Arg Glu Gly Ala Phe Leu Ala Asp Asp Thr Leu He 
950 955 960 965 

ggt ggc tat gag ctg ggt aat ggt tgg ctg etc agt ggt gaa acc cgc 
Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu Ser Gly Glu Thr Arg 
970 975 930 

gtg ggt aag cgt tec ttc att ggt aac tct ggc ate gca gga cct gag 
Val Gly Lys Arg Ser Phe He Gly Asn Ser Gly He Ala Gly Pro Glu 
985 990 995 

cgc aag etc get aag aac tec ctg gtt gca gtg ccc tec tec acc ccg 
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Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val Leu Ser Ser Thr Pro 
1000 1005 1010 

aag aag get aag gec aac tec aac tgg tgg ggt tec cct cca gag cgc 
Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly Ser Pro Pro Glu Arg 
1015 1020 1025 



atg cgt cgt gtc act gtc gaa gtt gat gag ggc gaa gca aag acc tac 
Met Arg Arg Val Thr Val Glu Val Asp Glu Gly Glu Ala Lys Thr Tyr 
1030 1035 1040 1045 

age cct ggc ttt ggt gtg aag ttt gca cgt ggc gcg gtg gaa acc gca 32E 
Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly Ala Val Glu Thr Ala 
1050 1055 1060 

cgt ctg ctt get cca ata acc tct ggt gtg ttg get gcg ctg tea ctg 33; 
Arg Leu Leu Ala Pro lie Thr Ser Gly Val Leu Ala Ala Leu Ser Leu 
1065 1070 1075 

ctg etc atg cag tac ctg etc act gag ttc aac atg tgg ate acc tgg 33' 
Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn Met Trp lie Thr Trp 
1080 1085 1090 

ttg ctt ggc gga ctg ate etc atg acg gtt ggt gtg etc gec atg ggc 34 
Leu Leu Gly Gly Leu He Leu Met Thr Val Gly Val Leu Ala Met Gly 
1095 1100 1105 

att acg gtt gtg atg aag tgg gtt tgc gtc ggc aag cat aag ccg tct 34 
He Thr Val Val Met Lys Trp Val Cys Val Gly Lys His Lys Pro Ser 
1110 1115 H20 H25 

gag cac cct etc ttc age cgc ttt gtg tgg ctg aat gag ctg caa gat 35 
Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu Asn Glu Leu Gin Asp 
1130 1135 1140 

gcg ttc gtg gaa tec gtg get ggc cca tgg ttc etc gtg ccc aac ctg 35 
Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe Leu Val Pro Asn Leu 
1145 1150 1155 

ggc acc ggc gcg ctg aac gec ggc atg age gcg ctt ggc gca cac ate 36 
Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala Leu Gly Ala His He 
1160 1165 11^0 

ggc cgt ggc gca tgg ate gaa tec tac tgg ctg ccg gaa acc gac etc 3i 
Gly Arg Gly Ala Trp He Glu Ser Tyr Trp Leu Pro Glu Thr Asp Leu 
1175 1180 1185 

tgc tac ate ggc aag ggc gca acc gtg ggc cct ggc gtg gtc gtg cag 3 
Cys Tyr He Gly Lys Gly Ala Thr Val Gly Pro Gly Val Val Val Gin 
1190 1195 1200 1205 

acc cac etc ttc cag gac cgc gtg atg age eta gat acg gtg acc gtc 3 
Thr His Leu Phe Gin Asp Arg Val Met Ser Leu Asp Thr Val Thr Val 
1210 1215 1220 

get gac ggc gec acc eta gcg gac cac tec gtt gec ctt cct get teg 3 
Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val Ala Leu Pro Ala Ser 
1225 1230 1235 

ctt ate gac gec tec gec acc ate ggc cca ggc teg ctg gtg atg cgc 3 
Leu He Asp Ala Ser Ala Thr He Gly Pro Gly Ser Leu Val Met Arg 



3235 
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ggc gac aag gta cca gcg cat acc cgc tgg caa ggc aac cca att gag 3907 
Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin Gly Asn Pro lie Glu 
1255 1260 1265 

ccg tgg age aac tct taaataacaa caatcagccg gat 3945 

Pro Trp Ser Asn Ser 

1270 



<210> 226 
<211> 1274 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 226 

Leu Trp Asp Val Leu Glu Ser Val Ala Ser Thr Tyr Pro Glu Ala Ala 
15 10 15 

Ala lie Asp Asp Gly Gin Val Leu Thr Tyr Ala Glu Leu Met Glu Glu 
20 25 30 

Val Thr Ala Leu Ala Asp Ser He His Ala Gin Gly He Arg Arg Gly 
35 40 45 

Asp Arg He Gly He Arg Met Pro Ser Gly Thr Arg Asp Leu Tyr He 
50 55 60 

Ala He Leu Ala Thr Leu Ala Ala Gly Ala Ala Tyr Val Pro Val Asp 
65 70 75 80 

Ala Asp Asp Pro Glu Glu Arg Ala Glu Met Val Phe Gly Glu Ala Asn 
85 90 95 

He Asn Ala Leu Phe Asp Ala Thr Gly Phe His Met Leu Arg Pro Thr 
100 105 110 

Ala Gly Gly Asp Thr Arg Arg Pro Arg Leu Asp Asp Thr Ala Trp He 
115 120 125 

He Phe Thr Ser Gly Ser Thr Gly Lys Pro Lys Gly Val Ala Val Ser 
130 135 140 

His Arg Ser Ala Ala Ala Phe Val Asp Ala Glu Ala Gin Met Phe Leu 
145 150 155 160 

Val Asp His Pro Ser Gly Pro Leu Gly Pro Glu Asp Arg Val Leu Ala 
165 170 175 

Gly Leu Ser Val Ala Phe Asp Ala Ser Cys Glu Glu Met Trp Leu Ala 
180 185 190 

Trp Gly His Gly Ala Cys Leu Val Pro Ala Pro Arg Ser Leu Val Arg 
195 200 205 

Ser Gly Met Asp Leu Gly Pro Trp Leu He Arg Arg Asp He Ser Val 
210 215 220 

Val Ser Thr Val Pro Thr Leu Ala Gly Leu Trp Pro Ala Glu Ala Leu 
225 230 235 240 
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Ser Gin Val Arg Leu Leu lie Val Gly Gly Glu Ala Cys Ser Gin Glu 
245 250 255 

Leu Val Glu Arg Leu Ser Thr Pro Asp Arg Glu Val Trp Asn Thr Tyr 
260 265 270 

Gly Pro Thr Glu Ala Thr Val Val Ala Cys Gly Thr Gin Leu Tyr Ala 
275 280 285 

Gly Gin Pro Val Gly He Gly Leu Pro Leu Ala Gly Trp Asp Leu Val 
290 295 300 

Val Val Asp Asp Ala Gly Glu Pro Val Gly He Gly Glu Val Gly Glu 
305 310 315 320 

Leu Val He Gly Gly Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys 
325 330 335 

Asp Arg Glu Lys Tyr Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala 
340 345 350 

Tyr Arg Ser Gly Asp His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe 
355 360 365 

Val Gly Arg Val Asp Asp Gin Val Lys He Gly Gly Arg Arg He Glu 
370 375 380 

Leu Gly Glu Val Asp Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser 
385 390 395 400 

Ser Ala Val Val Val Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val 
405 410 415 

Ala Tyr Val Ser Leu Glu Asp Ala Ala Ala Gly Phe Asp His Asn Val 
420 425 430 ' 

Ala Thr Ala Arg Leu Thr Glu Thr Met Pro Ala Ala Leu Val Pro Arg 
435 440 445 

He His Val Met Asp Asp Leu Pro Val Thr Thr Ser Gly Lys Val Asp 
450 455 460 

Lys Lys Ser Leu Pro Trp Pro Leu Pro Gly Thr Val Val Glu Ala Asn 
465 470 475 480 

Asp Leu Ser Ala Thr Glu Ala Trp He Ala Gin Glu Trp Val Asp He 
485 490 495 

Leu Gly Thr Ser Val Ser Ser Lys Asp Ala Asp Phe Phe Ser Leu Gly 
500 505 510 

Gly Thr Ser Leu Ala Ala Ala Thr Leu Val Gly Arg Val Arg Ala Lys 
515 520 525 

Val Pro Thr Ala Ala Val Arg Asp Leu Tyr Asp His Pro Arg Leu Glu 
530 535 540 

Lys Phe Ala Glu Arg Val Glu Ala He Ala Ala Asp Thr Gly He Ser 
545 550 555 560 
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Leu Glu Ala Pro Asn Gin Val Glu 
565 

Phe Gly Thr Arg Val Met Gin Thr 
580 

Leu Gin Ala Ala Gin Trp lie Ala 

595 600 

Met Ala Ala Leu Asp Phe Asp Trp 
610 615 

Val He Gly Met He Leu Val Phe 
625 630 

He Gly Gly Trp Gly Ala Arg He 
645 

Ser Tyr Pro Arg Gly Gly Ser Thr 
660 



Glu Arg Val Val Lys Pro Val Ser 
570 575 

Leu He Gin He Pro He Met Thr 
585 590 

Trp Leu Leu Leu Gly Asn Asn He 
605 

Ala Val His Val Ser Trp Trp Leu 
620 

Ala Thr Pro He Gly Arg Leu Pro 
635 640 

He Thr Arg Gly He Thr Pro Gly 
650 655 

His Leu Arg He Trp Ser Ala Glu 
665 670 



Arg Leu Ala Asp Ala Ser Gly Ser Arg Asn He Ser Gly Ala Thr Trp 
675 680 685 

Val Asn Tyr Phe Ala Arg Ser Leu Gly Val Lys Met Gly Lys Gly Val 
690 695 700 

Asp Leu His Ser Leu Pro Pro He Thr Gly Leu Leu Thr Leu Gly Asn 
705 710 715 720 

Asn Val Ser He Glu Gin Glu Val Asp Leu Arg Gly Tyr Trp Leu Asp 
725 730 735 

Gly Asp He Leu Arg Val Gly Thr He Glu Val His Asp Asn Ala Arg 
740 745 750 . 

He Gly Ala Arg Ser Thr Leu Leu Pro Gly Thr Val Val Gly Thr Gly 
755 760 765 

Ala His Leu Leu Pro Gly Ser Thr Val Thr Gly Asp Lys Thr lie Lys 

770 775 780 

Pro Gly Ser Arg Trp Ala Gly Ser Pro Ala Gin Lys Val Gly Arg Ala 
785 790 795 800 

Lys His Arg Phe Pro Thr Ser His Pro Pro Arg Arg Ser Arg Trp Val 
805 810 815 

Pro Val Phe Gly Ala Thr Ser He Val Leu Ser Leu Leu Pro Leu Gin 
820 825 830 

Ala Leu Ala He Gly Ala Ala He Thr Leu Trp Leu Ala Thr He Ser 
835 840 845 

Pro Leu Pro Leu He Trp Gly Val Leu Val Phe Ala Thr Val Gly Ala 
850 855 860 

Leu Ala Ala Phe Phe Ala Tyr Thr Val Thr He Trp Val Leu Val Arg 
865 870 875 880 



Leu He Gin He Gly He Lys Gly Gly Tnr Ala Pro Val Arg Ser Arg 
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Leu Gly Trp Gin Val Trp Ala Val Gin Arg Leu Met Asp Asp Ala Arg 
900 905 910 

Thr Tyr Leu Phe Pro Leu Tyr Ala Ser Gin Leu Thr Pro Leu Trp Phe 
915 920 925 

Arg Ser Leu Gly Ala Lys lie Gly Lys Asp Val Glu He Ser Thr Ala 
930 935 940 

Val Met Val Pro Lys Leu Ala Asp He Arg Glu Gly Ala Phe Leu Ala 
945 950 955 960 

Asp Asp Thr Leu He Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu 
965 970 975 

Ser Gly Glu Thr Arg Val Gly Lys Arg Ser Phe He Gly Asn Ser Gly 
980 985 990 

He Ala Gly Pro Glu Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val 
995 1000 1005 

Leu Ser Ser Thr Pro Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly 
1010 1015 1020 

Ser Pro Pro Glu Arg Met Arg Arg Val Thr Val Glu Val Asp Glu Gly 
1025 1030 1035 1040 

Glu Ala Lys Thr Tyr Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly 
1045 1050 1055 

Ala Val Glu Thr Ala Arg Leu Leu Ala Pro He Thr Ser Gly Val Leu 
1060 1065 1070 

Ala Ala Leu Ser Leu Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn 
1075 1080 1085 

Met Trp He Thr Trp Leu Leu Gly Gly Leu He Leu Met Thr Val Gly 
1090 1095 1100 

Val Leu Ala Met Gly He Thr Val Val Met Lys Trp Val Cys Val Gly 
1105 1110 1115 1120 

Lys His Lys Pro Ser Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu 
1125 1130 1135 

Asn Glu Leu Gin Asp Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe 
1140 1145 1150 

Leu Val Pro Asn Leu Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala 
1155 1160 1165 

Leu Gly Ala His He Gly Arg Gly Ala Trp He Glu Ser Tyr Trp Leu 
1170 1175 1180 

Pro Glu Thr Asp Leu Cys Tyr He Gly Lys Gly Ala Thr Val Gly Pro 
1185 1190 1195 1200 

Gly Val Val Val Gin Thr His Leu Phe Gin Asp Arg Val Met Ser Leu 
1205 1210 1215 
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Asp Thr Val Thr Val Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val 
1220 1225 1230 

Ala Leu Pro Ala Ser Leu He Asp Ala Ser Ala Thr He Gly Pro Gly 
1235 1240 1245 

Ser Leu Val Met Arg Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin 
1250 1255 1260 

Gly Asn Pro He Glu Pro Trp Ser Asn Ser 
1265 1270 



<210> 227 
<211> 3945 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3922) 
<223> FRXA01499 

<400> 227 

gcagcaatta tctccaccga agaggactaa atataacgtg gcattgagca gtgttccagc 

acagttcctg agatccgccc aggcgccccc gaagcgtact ttg tgg gac gtc tta 

Leu Trp Asp Val Leu 



gaa tec gtc gec tct act tat cct gag gca gca get att gac gat ggc 
Glu Ser Val Ala Ser Thr Tyr Pro Glu Ala Ala Ala He Asp Asp Gly 



cag gtg ttg acc tac gca gag ttg atg gaa gaa gtc acc gcg ttg get 
Gin Val Leu Thr Tyr Ala Glu Leu Met Glu Glu Val Thr Ala Leu Ala 



gat tec att cat gca cag ggc att cgc cgt ggt gat cgc ate ggt att 
Asp Ser He His Ala Gin Gly He Arg Arg Gly Asp Arg He Gly He 



cgc atg ccg tct ggt acg cgt gac ctt tac ate get att ttg gee act 
Arg Met Pro Ser Gly Thr Arg Asp Leu Tyr He Ala He Leu Ala Thr 



etc get get ggt get get tac gtg cca gtt gat gca gat gat cct gaa 355 
Leu Ala Ala Gly Ala Ala Tyr Val Pro Val Asp Ala Asp Asp Pro Glu 
70 75 80 85 

gag cgc gec gag atg gtg ttt ggt gaa gca aat att aat gcg ctt ttc 403 
Glu Arg Ala Glu Met Val Phe Gly Glu Ala Asn He Asn Ala Leu Phe 
90 95 100 

gac gee acc ggc ttc cat atg ctt cgc ccg acc gcg ggc ggc gat acc 451 
Asp Ala Thr Gly Phe His Met Leu Arg Pro Thr Ala Gly Gly Asp Thr 
105 110 115 

cgt aga cca cgc ttg gat gat acg gcg tgg att ate ttt act tec ggt 499 
Arg Arg Pro Arg Leu Asp Asp Thr Ala Trp He He Phe Thr Ser Gly 
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tcc acc ggc aag cct aag ggt gtg get gtg tec cac cgt tea get gcg 547 
Ser Thr Gly Lys Pro Lys Gly Val Ala Val Ser His Arg Ser Ala Ala 
135 140 145 

get ttc gtg gat gec gaa gca caa atg ttc ctt gtc gat cac cct tec 595 
Ala Phe Val Asp Ala Glu Ala Gin Met Phe Leu Val Asp His Pro Ser 
150 155 160 165 

ggc ccc ctt ggc cca gaa gac cga gtc ctt gcg gga ttg tct gta gee 643 
Gly Pro Leu Gly Pro Glu Asp Arg Val Leu Ala Gly Leu Ser Val Ala 
170 175 180 

ttt gac gca tct tgt gag gaa atg tgg ttg gec tgg ggc cac ggc gec 691 
Phe Asp Ala Ser Cys Glu Glu Met Trp Leu Ala Trp Gly His Gly Ala 
185 190 195 

tgc ttg gtg cca gca cca cgc tec eta gtc cgt tec ggt atg gac ttg 739 
Cys Leu Val Pro Ala Pro Arg Ser Leu Val Arg Ser Gly Met Asp Leu 
200 205 210 

ggc cca tgg ctg att cgc cgc gac ate agt gtc gtc tec acc gtc cca 787 
Gly Pro Trp Leu lie Arg Arg Asp lie Ser Val Val Ser Thr Val Pro 
215 220 225 

act ctg get ggt ctg tgg cca gca gaa gca ttg tea cag gtc cgc ttg 835 
Thr Leu Ala Gly Leu Trp Pro Ala Glu Ala Leu Ser Gin Val Arg Leu 
230 235 240 245 

etc ate gtc ggc ggc gag get tgc teg cag gag etc gtt gaa cgc tta 883 
Leu lie Val Gly Gly Glu Ala Cys Ser Gin Glu Leu Val Glu Arg Leu 
250 255 260 

teg acg cct gac cgc gag gtg tgg aac act tac ggc ccc acc gaa gca 931 
Ser Thr Pro Asp Arg Glu Val Trp Asn Thr Tyr Gly Pro Thr Glu Ala 
265 270 275 

acg gtg gtt gec tgt ggc act caa etc tat get ggt cag cca gtg ggc 979 
Thr Val Val Ala Cys Gly Thr Gin Leu Tyr Ala Gly Gin Pro Val Gly 
280 285 290 

att ggt ttg cca ctt get ggt tgg gat ctt gtt gtt gtc gac gat gec 1027 
lie Gly Leu Pro Leu Ala Gly Trp Asp Leu Val Val Val Asp Asp Ala 
295 300 305 

ggc gaa cct gtc gga ate ggc gag gtc ggc gaa ttg gtc ate ggt ggt 1075 
Gly Glu Pro Val Gly lie Gly Glu Val Gly Glu Leu Val lie Gly Gly 
310 315 320 325 

gtg ggt ctt gca cgc tac ctt gat cca gaa aaa gac cgc gag aag tat 1123 
Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys Asp Arg Glu Lys Tyr 
330 335 340 

gcg cca ctg aag tct gtt ggt tgg acc cgc get tat cgt tec ggt gac 1171 
Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala Tyr Arg Ser Gly Asp 
345 350 355 

cac gtt cgt ctg gaa gaa gat ggc etc tac ttt gtg ggc cgc gtt gat 1219 
His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe Val Gly Arg Val Asp 
360 365 370 
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gat cag gtg aaa ate ggc ggt cga cgc ate gag etc ggt gaa gtt gat 
Asp Gin Val Lys lie Gly Gly Arg Arg lie Glu Leu Gly Glu Val Asp 
375 380 385 

gee aat gtg gca gcg ctt tec aac gtt cgt tec tec gca gtg gtt gtt 
Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser Ser Ala Val Val Val 
390 395 400 405 

cag acc act ggt gcg gat caa aaa gtt ctg gtt gca tac gtt tct ttg 
Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val Ala Tyr Val Ser Leu 
410 415 420 

gaa gat get gca get gga ttt gat cac aac gtc gcg act gec cga etc 
Glu Asp Ala Ala Ala Gly Phe Asp His Asn Vai Ala Thr Ala Arg Leu 
425 430 435 

acc gaa acc atg cct get get ttg gtt ccg cgc att cac gtg atg gat 
Thr Glu Thr Met Pro Ala Ala Leu Val Pro Arg He His Val Met Asp 
440 445 450 

gat ctg cct gtc acc acc tec ggc aag gtt gat aag aag tct ttg ccg 
Asp Leu Pro Val Thr Thr Ser Gly Lys Vai Asp Lys Lys Ser Leu Pro 
455 460 465 

tgg cct ctt cct ggc acc gtg gtg gaa get aat gac etc age gca acg 
Trp Pro Leu Pro Gly Thr Val Val Glu Ala Asn Asp Leu Ser Ala Thr 
470 475 480 485 

gaa gcg tgg att get cag gaa tgg gtc gat ate etc ggc act tct gtg 
Glu Ala Trp lie Ala Gin Glu Trp Val Asp He Leu Gly Thr Ser Val 
490 495 500 

age age aaa gac gee gac ttc ttc tec ctt ggc ggt acc tct etc gcg 
Ser Ser Lys Asp Ala Asp Phe Phe Ser Leu Gly Gly Thr Ser Leu Ala 
505 510 515 

get gcg act ttg gtt ggc egg gta cgc gca aag gtt ccc acc get gcg 
Ala Ala Thr Leu Val Gly Arg Val Arg Ala Lys Val Pro Thr Ala Ala 
520 525 530 

gtg cgt gat ctt tac gat cac cct cgc ttg gag aaa ttc gee gag cgt 
Val Arg Asp Leu Tyr Asp His Pro Arg Leu Glu Lys Phe Ala Glu Arg 
535 540 545 

gtc gag get ate gec gec gac act ggc att tct ttg gag gcg cca aac 
Val Glu Ala He Ala Ala Asp Thr Gly He Ser Leu Glu Ala Pro Asn 
550 555 560 565 

cag gtg gag gag cgc gtc gtc aag cct gtt tct ttt ggc act cgt gtg 
Gin Val Glu Glu Arg Val Val Lys Pro Val Ser Phe Gly Thr Arg Val 
570 575 580 

atg cag acc etc ate cag att ccg ate atg acg ctg caa gca gca cag 
Met Gin Thr Leu He Gin He Pro He Met Thr Leu Gin Ala Ala Gin 
585 590 595 



tgg att gca tgg ttg ctg ttg ggc aac aac ate atg gca gcg ctt gat 
Trp He Ala Trp Leu Leu Leu Gly Asn Asn He Met Ala Ala Leu Asp 
600 605 610 
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ttc gat tgg get gtt cat gtc tec tgg tgg ctt gtc ate ggc atg att 

Phe Asp Trp Ala Val His Val Ser Trp Trp Leu Val lie Gly Met He 

615 620 625 

ttg gtg ttc get acc ccg att ggt cgc ttg ccg ate ggc ggt tgg ggc 

Leu Val Phe Ala Thr Pro He Gly Arg Leu Pro He Gly Gly Trp Gly 

630 635 640 645 

gec cgc ate ate acc cgt ggc ata act cct ggc tec tac cct cgt ggc 

Ala Arg He He Thr Arg Gly He Thr Pro Gly Ser Tyr Pro Arg Gly 

650 655 660 

ggt tec act cac ctg cgc att tgg tec gee gag cgc ctt get gat gee 

Gly Ser Thr His Leu Arg He Trp Ser Ala Glu Arg Leu Ala Asp Ala 

665 670 675 

tct ggc tct cgc aat att tct ggc gca acc tgg gtg aac tac ttc gcg 

Ser Gly Ser Arg Asn He Ser Gly Ala Thr Trp Val Asn Tyr Phe Ala 

680 685 690 

cgt tec ctg ggt gtg aag atg ggc aag ggc gtg gat ctt cac tec ctg 

Arg Ser Leu Gly Val Lys Met Gly Lys Gly Val Asp Leu His Ser Leu 

695 700 705 

cca cca ate act ggc ctt ttg acc ttg ggc aac aat gtt tec ate gag 

Pro Pro He Thr Gly Leu Leu Thr Leu Gly Asn Asn Val Ser He Glu 

710 715 720 725 



caa gaa gtt gac ctt cgt ggc tac tgg etc gac ggc gat ate ctg cgt 
Gin Glu Val Asp Leu Arg Gly Tyr Trp Leu Asp Gly Asp He Leu Arg 
730 735 740 



gta ggc acc att gag gtc cat gac aac get cgc ate ggc get cgt tec 
Val Gly Thr He Glu Val His Asp Asn Ala Arg He Gly Ala Arg Ser 
745 750 755 



acc ctg ctt ccc ggc acc gtg gtg ggc acc ggc get cac ctg ctg cct 
Thr Leu Leu Pro Gly Thr Val Val Gly Thr Gly Ala His Leu Leu Pro 
760 765 770 



ggt tea aca gtg act ggt gat aag acc ate aag cct ggt tct cgt tgg 
Gly Ser Thr Val Thr Gly Asp Lys Thr lie Lys Pro Gly Ser Arg Trp 
775 780 785 



get ggc tec cct gca caa aag gtg ggt cgt gca aag cac egg ttc cca 
Ala Gly Ser Pro Ala Gin Lys Val Gly Arg Ala Lys His Arg Phe Pro 
790 795 800 805 



acc tec cat cct cca cgc agg tec egg tgg gtt ccg gtg ttc ggc gcg 
Thr Ser His Pro Pro Arg Arg Ser Arg Trp Val Pro Val Phe Gly Ala 
810 815 820 



acc tec ate gtg ttg teg ctg ctg cca ctt cag get etc get att ggc 
Thr Ser He Val Leu Ser Leu Leu Pro Leu Gin Ala Leu Ala He Gly 
825 830 835 



get get ate acc ttg tgg ctg gee acg att age ccg ctt cca ctg ate 
Ala Ala He Thr Leu Trp Leu Ala Thr He Ser Pro Leu Pro Leu He 
840 845 850 



tgg ggt gtg ctg gtt ttt get acc gtc ggc gcg ttg get gcg ttc ttt 



2035 



2083 



2131 



2179 



2227 



2275 



2323 



2371 



2419 



2467 



2515 



2563 



2611 



2659 
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Trp Gly Val Leu Val Phe Ala Thr Val Gly Ala Leu Ala Ala Phe Phe 
855 860 865 

get tac acc gtg acc ate tgg gtg ctt gtc cgt ttg ate cag ate ggc 2755 
Ala Tyr Thr Val Thr He Trp Val Leu Val Arg Leu He Gin He Gly 
870 875 880 885 

ate aag ggc ggc acc gca cca gtg agg tec cgt ctt ggt tgg cag gtc 2803 
He Lys Gly Gly Thr Ala Pro Val Arg Ser Arg Leu Gly Trp Gin Val 
890 895 900 

tgg gca gtt caa cgc etc atg gac gat gee cgc acc tat etc ttc ccg 2851 
Trp Ala Val Gin Arg Leu Met Asp Asp Ala Arg Thr Tyr Leu Phe Pro 
905 910 915 

etc tac gca tec caa ctg acc cca ctg tgg ttc cgc age ttg ggc gcg 2899 
Leu Tyr Ala Ser Gin Leu Thr Pro Leu Trp Phe Arg Ser Leu Gly Ala 
920 925 930 

aag ate ggc aag gat gtt gag ate tec acc gcg gtg atg gtt cct aaa 2947 
Lys lie Gly Lys Asp Val Glu lie Ser Thr Ala Val Met Val Pro Lys 
935 940 945 

ctg get gat ate cgc gaa ggc gca ttc ctg gee gat gac acc etc ate 2995 
Leu Ala Asp He Arg Glu Gly Ala Phe Leu Ala Asp Asp Thr Leu He 
950 955 960 965 

ggt ggc tat gag ctg ggt aat ggt tgg ctg etc agt ggt gaa acc cgc 3043 
Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu Ser Gly Glu Thr Arg 
970 975 980 

gtg ggt aag cgt tec ttc atr ggt aac tct ggc ate gca gga cct gag 3091 
Val Gly Lys Arg Ser Phe He Gly Asn Ser Gly He Ala Gly Pro Glu 
985 990 995 

cgc aag etc get aag aac tec ctg gtt gca gtg etc tec tec acc ccg 3139 
Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val Leu Ser Ser Thr Pro 
1000 1005 1010 

aag aag get aag gec aac tec aac tgg tgg ggt tec cct cca gag cgc 3187 
Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly Ser Pro Pro Glu Arg 
1015 1020 1025 

atg cgt cgt gtc act gtc gaa gtt gat gag ggc gaa gca aag acc tac 3235 
Met Arg Arg Val Thr Val Glu Val Asp Glu Gly Glu Ala Lys Thr Tyr 
1030 1035 1040 1045 

age cct ggc ttt ggt gtg aag ttt gca cgt ggc gcg gtg gaa acc gca 3283 
Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly Ala Val Glu Thr Ala 
1050 1055 1060 

cgt ctg ctt get cca ata acc tct ggt gtg ttg get gcg ctg tea ctg 3331 
Arg Leu Leu Ala Pro lie Thr Ser Gly Val Leu Ala Ala Leu Ser Leu 
1065 1070 1075 

ctg etc atg cag tac ctg etc act gag ttc aac atg tgg ate acc tgg 3379 
Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn Met Trp lie Thr Trp 
1080 1085 1090 

ttg ctt ggc gga ctg ate etc atg acg gtt ggt gtg etc gee atg ggc 3427 
Leu Leu Gly Gly Leu He Leu Met Thr Val Gly Val Leu Ala Met Gly 
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att acg gtt gtg atg aag tgg gtt tgc gtc ggc aag cat aag ccg tct 3475 
lie Thr Val Val Met Lys Trp Val Cys Val Gly Lys His Lys Pro Ser 
1110 1115 1120 1125 

gag cac cct etc ttc age cgc ttt gtg tgg ctg aat gag ctg caa gat 3523 
Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu Asn Glu Leu Gin Asp 
1130 ~ 1135 1140 

gcg ttc gtg gaa tec gtg get ggc cca tgg ttc etc gtg ccc aac ctg 3571 
Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe Leu Val Pro Asn Leu 
1145 1150 1155 

ggc acc ggc gcg ctg aac gee ggc atg age gcg ctt ggc gca cac ate 3619 
Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala Leu Gly Ala His He 
1160 1165 1170 

ggc cgt ggc gca tgg ate gaa tec tac tgg ctg ccg gaa acc gac etc 3667 
Gly Arg Gly Ala Trp lie Glu Ser Tyr Trp Leu Pro Glu Thr Asp Leu 
1175 1180 * 1185 

tgc tac ate ggc aag ggc gca acc gtg ggc cct ggc gtg gtc gtg cag 3715 
Cys Tyr He Gly Lys Gly Ala Thr Val Gly Pro Gly Val Val Val Gin 
1190 * 1195 * 1200 1205 

acc cac etc ttc cag gac cgc gtg atg age eta gat acg gtg acc gtc 3763 
Thr His Leu Phe Gin Asp Arg Val Met Ser Leu Asp Thr Val Thr Val 
1210 1215 1220 

get gac ggc gee acc eta gcg gac cac tec gtt gec ctt cct get teg 3811 
Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val Ala Leu Pro Ala Ser 
1225 1230 1235 

ctt ate gac gee tec gec acc ate ggc cca ggc teg ctg gtg atg cgc 3859 
Leu He Asp Ala Ser Ala Thr He Gly Pro Gly Ser Leu Val Met Arg 
1240 1245 1250 

ggc gac aag gta cca gcg cat acc cgc tgg caa ggc aac cca att gag 3907 
Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin Gly Asn Pro He Glu 
1255 1260 1265 

ccg tgg age aac tct taaataacaa caatcagccg gat 3945 

Pro Trp Ser Asn Ser 

1270 



<210> 228 
<211> 1274 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 228 

Leu Trp Asp Val Leu Glu Ser Val Ala Ser Thr Tyr Pro Glu Ala Ala 



Ala He Asp Asp Gly Gin Val Leu Thr Tyr Ala Glu Leu Met Glu Glu 



Val Thr Ala Leu Ala Asp Ser He His Ala Gin Gly He Arg Arg Gly 

35 4 0 4 5 
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Asp Arg lie Gly lie Arg Met Pro Ser Gly Thr Arg Asp Leu Tyr lie 
50 55 60 

Ala lie Leu Ala Thr Leu Ala Ala Gly Ala Ala Tyr Val Pro Val Asp 



Ala Asp Asp Pro Glu Glu Arg Ala Glu Met Val Phe Gly Glu Ala Asn 
85 90 95 

lie Asn Ala Leu Phe Asp Ala Thr Gly Phe His Met Leu Arg Pro Thr 
100 105 110 

Ala Gly Gly Asp Thr Arg Arg Pro Arg Leu Asp Asp Thr Ala Trp lie 
115 120 125 

He Phe Thr Ser Gly Ser Thr Gly Lys Pro Lys Gly Val Ala Val Ser 
130 135 140 

His Arg Ser Ala Ala Ala Phe Val Asp Ala Glu Ala Gin Met Phe Leu 
145 150 155 160 

Val Asp His Pro Ser Gly Pro Leu Gly Pro Glu Asp Arg Val Leu Ala 
165 170 175 

Gly Leu Ser Val Ala Phe Asp Ala Ser Cys Glu Glu Met Trp Leu Ala 

180 185 190 

Trp Gly His Gly Ala Cys Leu Val Pro Ala Pro Arg Ser Leu Val Arg 
195 200 205 

Ser Gly Met Asp Leu Gly Pro Trp Leu He Arg Arg Asp He Ser Val 
210 215 220 

Val Ser Thr Val Pro Thr Leu Ala Gly Leu Trp Pro Ala Glu Ala Leu 
225 230 235 240 

Ser Gin Val Arg Leu Leu He Val Gly Gly Glu Ala Cys Ser Gin Glu 
245 250 255 

Leu Val Glu Arg Leu Ser Thr Pro Asp Arg Glu Val Trp Asn Thr Tyr 
260 265 270 

Gly Pro Thr Glu Ala Thr Val Val Ala Cys Gly Thr Gin Leu Tyr Ala 
275 280 285 

Gly Gin Pro Val Gly He Gly Leu Pro Leu Ala Gly Trp Asp Leu Val 
290 295 300 

Val Val Asp Asp Ala Gly Glu Pro Val Gly He Gly Glu Val Gly Glu 
305 310 315 320 

Leu Val He Gly Gly Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys 
325 330 335 

Asp Arg Glu Lys Tyr Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala 
340 345 350 

Tyr Arg Ser Gly Asp His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe 
355 360 365 
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Val Gly Arg Val Asp Asp Gin Val Lys lie Gly Gly Arg Arg lie Glu 
370 375 380 

Leu Gly Glu Val Asp Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser 
385 390 395 400 

Ser Ala Val Val Val Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val 
405 410 415 

Ala Tyr Val Ser Leu Glu Asp Ala Ala Ala Gly Phe Asp His Asn Val 
420 425 430 

Ala Thr Ala Arg Leu Thr Glu Thr Met Pro Ala Ala Leu Val Pro Arg 
435 440 445 

He His Val Met Asp Asp Leu Pro Val Thr Thr Ser Gly Lys Val Asp 
450 455 460 

Lys Lys Ser Leu Pro Trp Pro Leu Pro Gly Thr Val Val Glu Ala Asn 
465 470 475 480 

Asp Leu Ser Ala Thr Glu Ala Trp He Ala Gin Glu Trp Val Asp He 
485 490 495 

Leu Gly Thr Ser Val Ser Ser Lys Asp Ala Asp Phe Phe Ser Leu Gly 
500 505 510 

Gly Thr Ser Leu Ala Ala Ala Thr Leu Val Gly Arg Val Arg Ala Lys 
515 520 525 

Val Pro Thr Ala Ala Val Arg Asp Leu Tyr Asp His Pro Arg Leu Glu 
530 535 540 

Lys Phe Ala Glu Arg Val Glu Ala He Ala Ala Asp Thr Gly He Ser 
545 550 555 560 

Leu Glu Ala Pro Asn Gin Val Glu Glu Arg Val Val Lys Pro Val Ser 
565 570 575 

Phe Gly Thr Arg Val Met Gin Thr Leu He Gin He Pro He Met Thr 
580 585 590 

Leu Gin Ala Ala Gin Trp He Ala Trp Leu Leu Leu Gly Asn Asn He 
595 600 605 

Met Ala Ala Leu Asp Phe Asp Trp Ala Val His Val Ser Trp Trp Leu 
610 615 620 

Val He Gly Met He Leu Val Phe Ala Thr Pro He Gly Arg Leu Pro 
625 630 635 640 

He Gly Gly Trp Gly Ala Arg He He Thr Arg Gly He Thr Pro Gly 
645 650 655 

Ser Tyr Pro Arg Gly Gly Ser Thr His Leu Arg He Trp Ser Ala Glu 
660 665 670 

Arg Leu Ala Asp Ala Ser Gly Ser Arg Asn He Ser Gly Ala Thr Trp 
675 680 685 

Val Asn Tyr Phe Ala Arg Ser Leu Gly Val Lys Met Gly Lys Gly Val 
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690 



695 



700 



Asp Leu His Ser Leu Pro Pro lie Thr Gly Leu Leu Thr Leu Gly Asn 

705 710 715 720 

Asn Val Ser lie Glu Gin Glu Val Asp Leu Arg Gly Tyr Trp Leu Asp 

725 730 735 

Gly Asp lie Leu Arg Val Gly Thr lie Glu Val His Asp Asn Ala Arg 

740 745 750 

He Gly Ala Arg Ser Thr Leu Leu Pro Gly Thr Val Val Gly Thr Gly 

755 760 765 

Ala His Leu Leu Pro Gly Ser Thr Val Thr Gly Asp Lys Thr He Lys 

770 775 780 

Pro Gly Ser Arg Trp Ala Gly Ser Pro Ala Gin Lys Val Gly Arg Ala 

785 790 795 800 

Lys His Arg Phe Pro Thr Ser His Pro Pro Arg Arg Ser Arg Trp Val 



Pro Val Phe Gly Ala Thr Ser He Val Leu Ser Leu Leu Pro Leu Gin 
820 825 830 

Ala Leu Ala He Gly Ala Ala He Thr Leu Trp Leu Ala Thr He Ser 
835 840 845 

Pro Leu Pro Leu He Trp Gly Val Leu Val Phe Ala Thr Val Gly Ala 
850 855 860 

Leu Ala Ala Phe Phe Ala Tyr Thr Val Thr He Trp Val Leu Val Arg 
865 870 875 880 

Leu He Gin He Gly He Lys Gly Gly Thr Ala Pro Val Arg Ser Arg 
885 890 895 

Leu Gly Trp Gin Val Trp Ala Val Gin Arg Leu Met Asp Asp Ala Arg 
900 905 910 

Thr Tyr Leu Phe Pro Leu Tyr Ala Ser Gin Leu Thr Pro Leu Trp Phe 
915 920 925 

Arg Ser Leu Gly Ala Lys He Gly Lys Asp Val Glu He Ser Thr Ala 
930 935 940 

Val Met Val Pro Lys Leu Ala Asp He Arg Glu Gly Ala Phe Leu Ala 
945 950 955 960 

Asp Asp Thr Leu He Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu 
965 970 975 

Ser Gly Glu Thr Arg Val Gly Lys Arg Ser Phe He Gly Asn Ser Gly 
980 985 990 

He Ala Gly Pro Glu Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val 
995 1000 1005 

Leu Ser Ser Thr Pro Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly 
1010 1015 1020 



805 



810 



815 
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Ser Pro Pro Glu Arg Met Arg Arg Val Thr Val Glu Val Asp Glu Gly 
1025 1030 1035 1040 

Glu Ala Lys Thr Tyr Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly 
1045 1050 1055 

Ala Val Glu Thr Ala Arg Leu Leu Ala Pro lie Thr Ser Gly Val Leu 
1060 1065 1070 

Ala Ala Leu Ser Leu Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn 
1075 1080 1085 

Met Trp lie Thr Trp Leu Leu Gly Gly Leu lie Leu Met Thr Val Gly 
1090 1095 1100 

Val Leu Ala Met Gly He Thr Val Val Met Lys Trp Val Cys Val Gly 
1105 1110 1115 1120 

Lys His Lys Pro Ser Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu 
1125 1130 1135 

Asn Glu Leu Gin Asp Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe 
1140 1145 1150 

Leu Val Pro Asn Leu Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala 
1155 1160 1165 

Leu Gly Ala His He Gly Arg Gly Ala Trp He Glu Ser Tyr Trp Leu 
1170 1175 1180 

Pro Glu Thr Asp Leu Cys Tyr He Gly Lys Gly Ala Thr Val Gly Pro 
1185 1190 1195 1200 

Gly Val Val Val Gin Thr His Leu Phe Gin Asp Arg Val Met Ser Leu 
1205 1210 1215 

Asp Thr Val Thr Val Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val 
1220 1225 1230 

Ala Leu Pro Ala Ser Leu He Asp Ala Ser Ala Thr He Gly Pro Gly 
1235 1240 1245 

Ser Leu Val Met Arg Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin 
1250 1255 1260 

Gly Asn Pro He Glu Pro Trp Ser Asn Ser 
1265 1270 



<210> 229 
<211> 2025 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2002) 
<223> RXN00787 



<400> 229 
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=ca g c=c g cc oaataaataa tttc t =t=tt =taatt g = gg a g cctcatat att g a g tac g 60 
g tattttgaa acacottcag cccccttttt a gg a g c=a=a gtg tot =a g c=t etc 

Val Ser Gin Pro Leu 



35 



100 



Gin tl T a h C r C Leu I?! 11° T° ^ Mt ^ ** C acc 

105 y Sr Arg Gly Asn Ala As P T hr 



115 



ss i s ;s ^ sr s; ss s 2: sr y £ s s is 

125 130 

SS £ S 2S £ SJ £ S E S3 SS £ S= 1*5 S5 E 

140 145 



|i; s g s e s s £ s s sr 

155 160 165 



115 



15 20 

Sa Leu 22 Phe Ser Leu 111 Pro Si Til Lys Ila Til Til 1" IT U 

Zb 30 



163 



211 



?£ pS s Se? ti iti r r r ggc tcc atg aca ^ <=- « 9 

r net ile Val Leu Asp Asn Ser Gly Ser Met Thr Ala Gin 
° 45 50 

E s a? s; £ m 25 - - - e £ k ss e 307 
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75 80 85 
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355 
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451 
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It t ^ l CC q 9 9 att gat ggg gca teg gaa caa age 

Ser Tyr Thr Ser Asp Val Thr Lys He Asp Gly Ala Ser Glu Gin Ser 
235 240 245 

Al! ^ C ft a f gag gat gaa Cta ttc ctc acc ^ c ctg 

Ala Ala Val Glu He Asp Glu Asp Thr Glu Leu Phe Leu Thr Asp Leu 
250 255 260 

cca caa gaa tec cgc ttt tgg aaa ate ect gta gag eca ggt gaa aee 
Pro Gin Glu Ser Arg Phe Trp Lys He Pro Val Glu Pro Gly Glu Thr 
265 270 275 

ate tea gtt tct gec aac aca gtt acc gac cca aca gta ctc ace atq 
He Ser Val Ser Ala Asn Thr Val Thr Asp Pro Thr Val Leu Thr Met 
280 285 290 

ggg caa ggc gga ate aag ctt gaa gee caa ctc cat act gaa gag get 
Gly Gin Gly Gly He Lys Leu Glu Ala Gin Leu His Thr Glu Glu Ala 
295 300 3 05 

cca caa tac ggc ctg cgt ggt egg tgc act egg gtc tea ttt gat aat 
Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr Arg Val Ser Phe Asp Asn 
310 315 320 325 

ttc aag ccc ggc ctt ggt gta cgc gga ate caa aac gcg tec gtt gca 
Phe Lys Pro Gly Leu Gly Val Arg Gly He Gin Asn Ala Ser Val Ala 
330 335 34Q 

tea aaa gaa gtg ggc acc aac aac tgt gac acc gat gee ate tac ctc 
Ser Lys Glu Val Gly Thr Asn Asn Cys Asp Thr Asp Ala He Tyr Leu 
345 350 355 

gaa att tct aga age gga gat tac ctc aac ggg cag gac att cca acg 
Glu He Ser Arg Ser Gly Asp Tyr Leu Asn Gly Gin Asp lie Pro Thr 
360 365 37Q 

gaa ate acc ate gag cgc ttc gga aaa gta gat gaa tea aca ate gga 
Glu He Thr He Glu Arg Phe Gly Lys Val Asp Glu Ser Thr He Gly 
375 3 8 o 385 

aat a ^ a gag gaa cat a ^ c tcc gat ctt acc gag get gca gca 

Asn Val Thr Gxu Glu His Ser Ser Val Asp Leu Thr Glu Ala Ala Ala 
390 395 400 4Q5 

tea gag gca cac cct gtc aca cct ggc cag tgg ttc aca teg gee get 
Ser Glu Ala His Pro Val Thr Pro Gly Gin Trp Phe Thr Ser Ala Ala 
410 415 420 

gat cta gat ccc gca ggt gag aaa gtc tcc tcc ate ate gtt cca gga 
Asp Leu Asp Pro Ala Gly Glu Lys Val Ser Ser He lie Val Pro Gly 
425 430 435 

gaa a r " c " c tat gcg ctg cct g fcc g ac ta c ggc <=aa gaa ctg cgc 

Glu Thr His Phe Tyr Ala Leu Pro Val Asp Tyr Gly Gin Glu Leu Arg 
440 445 45Q 



gca get gta gaa aca act ttt gac caa 
Ala Ala Val Giu Thr Thr Phe Asp Gin 
455 460 



gac agt tcc gcg ctt ggc 
Asp Ser Ser Ala Leu Gly 
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acg cat ctt tat ate caa gcg ttc age cca aac egg gca gag ata gag 1555 
Thr His Leu Tyr lie Gin Ala Phe Ser Pro Asn Arg Ala Glu lie Glu 
470 475 480 ' 485 

etc acc aat aga gat acg tea tat gcg gac gac aac ggg etc aaa act 1603 
Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp Asp Asn Gly Leu Lys Thr 
490 495 500 

ttt gga ttc ttc acc cca gtg agt gca gca aat ttg ttc gag aaa agt 1651 
Phe Gly Phe Phe Thr Pro Val Ser Ala Ala Asn Leu Phe Glu Lys Ser 
505 510 515 

tct caa ggc ata teg eta agg age cca tgg caa ggt ggc acc caa tac 1699 
Ser Gin Gly lie Ser Leu Arg Ser Pro Trp Gin Gly Gly Thr Gin Tyr 
520 525 530 

etc gca gtg aca tac eta cca agt ggt caa gat gaa gat gta tec gca 1747 
Leu Ala Val Thr Tyr Leu Pro Ser Gly Gin Asp Glu Asp Val Ser Ala 
535 J 540 " 545 

act gat cag ctg ccc aca ttg gaa tat gaa etc gtg gca gaa gcg ttt 1795 
Thr Asp Gin Leu Pro Thr Leu Glu Tyr Glu Leu Val Ala Glu Ala Phe 
550 ~ 555 560 565 

gga gac cct gtt gac cca ccg gtt ttc get tea ttg acg gga gca acc 1843 
Gly Asp Pro Val Asp Pro Pro Val Phe Ala Ser Leu Thr Gly Ala Thr 
570 575 580 

cca age acc tec acc ccc cca tea gat gtt gcg gaa gat gaa caa ate 1891 
Pro Ser Thr Ser Thr Pro Pro Ser Asp Val Ala Glu Asp Glu Gin lie 
585 590 595 

tec gag gca aca gaa gaa gac tea age agt ttc ccc ate gtg tgg att 1939 
Ser Glu Ala Thr Glu Glu Asp Ser Ser Ser Phe Pro He Val Trp He 
600 605 610 

ggg ctg ggt gtc att ggc tta ggc ata ate att ggt ttg ate ttt gcg 1987 
Gly Leu Gly Val He Gly Leu Gly He He He Gly Leu He Phe Ala 
615 ~ 620 625 

ctg aga aga aag aat taagccctaa aagataaaga gtc 2025 

Leu Arg Arg Lys Asn 

630 



<210> 230 
<211> 634 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Val Ser Gin Pro Leu Ser Lys Arg Leu Ser He Arg Lys Ala Leu Ala 
15 10 15 

Ser Ala Phe He Val Ala Leu Ala Phe Ser Leu Ser Pro Val Ala Lys 
20 25 30 

Ala Gin Ala Asn Glu Thr Pro Thr Met He Val Leu Asp Asn Ser Gly 
35 40 45 

Ser Met Thr Ala Gin Asp Ala Gly Gly Gin Thr Arg He Asp Ala Ala 



BGI-132CP 



378 - 



Lys Gin Ala Ser Thr Gin Leu He Asn Asp He Ser Asp Arg Thr Asp 
70 7 5 80 

Val Gly Leu Thr Tyr Tyr Gly Gly Asn Thr Gly Glu Thr Glu Ala Asp 
85 90 95 

Val Glu Met Gly Cys Gin Asp Val Thr He Leu Gly Gly Pro Ser Arg 

100 105 no 

Gly Asn Ala Asp Thr Leu He Asp Thr He Asn Ser Leu Gin Pro Arg 
120 125 

Gly Phe Thr Pro He Gly Lys Ala Leu Thr Asp Thr Ala Ala Glu Leu 
130 135 i4 0 

Pro Glu Gly Gly Asn He Val Leu Val Ser Asp Gly He Ala Asn Cys 

145 150 155 iso 

Thr Pro Pro Asp Val Cys Glu Val Ala Gin Glu Leu Ala Gin Ser Gly 

165 1^0 175 

He Asn Leu Val He Asn Thr He Gly Leu Asn Val Asp Pro Ala Ala 
180 185 i 90 

Arg Glu Glu Leu Glu Cys He Ala Gly Val Gly Gly Gly Thr Tyr Ala 
195 200 205 

Asp Ala Ser Asp Ala Gin Ser Leu Thr Asp Ala Leu Thr Arg Ala Ala 
210 215 220 

Ser Arg Gin Tyr Asn Ser Tyr Thr Ser Asp Val Thr Lys He Asp Gly 
230 235 240 

Ala Ser Glu Gin Ser Ala Ala Val Glu He Asp Glu Asp Thr GJ u Leu 
245 250 255 

Phe Leu Thr Asp Leu Pro Gin Glu Ser Arg Phe Trp Lys He Pro Val 
260 265 270 

Glu Pro Gly Glu Thr He Ser Val Ser Ala Asn Thr Val Thr Asp Pro 
275 280 285 

Thr Val Leu Thr Met Gly Gin Gly Gly He Lys Leu Glu Ala Gin Leu 
290 295 300 

His Thr Glu Glu Ala Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr Arg 
310 315 320 

Val Ser Phe Asp Asn Phe Lys Pro Gly Leu Gly Val Arg Gly He Gin 
325 330 335 



Asn Ala Ser Val Ala Ser Lys Glu Val Gly Thr Asn Asn Cys Asp Thr 

340 345 350 

Asp Ala He Tyr Leu Glu He Ser Arg Ser Gly Asp Tyr Leu Asn Gly 

355 3 60 _ y 



365 



Gin Asp He Pro Thr Glu He Thr He Glu Arg Phe Gly Lys Val Asp 
3/0 375 38Q 
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Glu Ser Thr lie Gly Asn Val Thr Glu Glu His Ser Ser Val Asp Leu 
385 390 395 400 

Thr Glu Ala Ala Ala Ser Glu Ala His Pro Val Thr Pro Gly Gin Trp 
405 410 415 

Phe Thr Ser Ala Ala Asp Leu Asp Pro Ala Gly Glu Lys Val Ser Ser 
420 425 430 

lie lie Val Pro Gly Glu Thr His Phe Tyr Ala Leu Pro Val Asp Tyr 
435 440 445 

Gly Gin Glu Leu Arg Ala Ala Val Glu Thr Thr Phe Asp Gin lie Asp 
450 455 460 

Ser Ser Ala Leu Gly Thr His Leu Tyr lie Gin Ala Phe Ser Pro Asn 
465 470 475 480 

Arg Ala Glu lie Glu Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp Asp 
485 490 495 

Asn Gly Leu Lys Thr Phe Gly Phe Phe Thr Pro Val Ser Ala Ala Asn 
500 505 510 

Leu Phe Glu Lys Ser Ser Gin Gly lie Ser Leu Arg Ser Pro Trp Gin 
515 520 525 

Gly Gly Thr Gin Tyr Leu Ala Val Thr Tyr Leu Pro Ser Gly Gin Asp 
530 535 540 

Glu Asp Val Ser Ala Thr Asp Gin Leu Pro Thr Leu Glu Tyr Glu Leu 
545 550 555 560 

Val Ala Glu Ala Phe Gly Asp Pro Val Asp Pro Pro Val Phe Ala Ser 
565 570 575 

Leu Thr Gly Ala Thr Pro Ser Thr Ser Thr Pro Pro Ser Asp Val Ala 
580 585 590 

Glu Asp Glu Gin lie Ser Glu Ala Thr Glu Glu Asp Ser Ser Ser Phe 
595 600 605 

Pro He Val Trp He Gly Leu Gly Val He Gly Leu Gly He He He 
610 615 620 

Gly Leu He Phe Ala Leu Arg Arg Lys Asn 
625 630 



<210> 231 
<211> 694 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> ( 101 ) . . (694 ) 

<223> FRXA00787 



<400> 231 
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ccagcccgcc caataaataa tttctctctt ctaattgcgg agcctcatat attgagtacg 60 

gtattttgaa acaccttcag cccccttttt aggagccaca gtg tct cag cct etc 115 

Val Ser Gin Pro Leu 



age aag cgt etc age ata cga aaa gca etc gee age gec ttc ata gtt 163 
Ser Lys Arg Leu Ser lie Arg Lys Ala Leu Ala Ser Ala Phe lie Val 



gcg ctg gcg ttt teg ctt tec cca gta gec aaa gee caa gec aat gaa 
Ala Leu Ala Phe Ser Leu Ser Pro Val Ala Lys Ala Gin Ala Asn Glu 



act ccg acg atg ate gtg ttg gac aat tea ggc tec atg aca get caa 259 
Thr Pro Thr Met lie Val Leu Asp Asn Ser Gly Ser Met Thr Ala Gin 
40 45 50 

gat gec ggc gga cag acc cgt ate gat gca gca aaa caa gec tec act 307 
Asp Ala Gly Gly Gin Thr Arg He Asp Ala Ala Lys Gin Ala Ser Thr 



cag tta att aat gac ate tec gac cgc acc gac gta ggt ctg acc tac 
Gin Leu He Asn Asp He Ser Asp Arg Thr Asp Val Gly Leu Thr Tyr 



tac ggc gga aac acc ggc gaa aca gaa gca gac gtt gag atg gga tgc 

Tyr Gly Gly Asn Thr Gly Glu Thr Glu Ala Asp Val Glu Met Gly Cys 

90 95 100 

caa gac gtc acc ate ctt ggc ggc ccc tec cga gga aat gca gac acc 

Gin Asp Val Thr He Leu Gly Gly Pro Ser Arg Gly Asn Ala Asp Thr 
105 110 115 

tta att gac acg ate aac age ctg cag cct cga ggc ttc acc ccc ate 

Leu He Asp Thr He Asn Ser Leu Gin Pro Arg Gly Phe Thr Pro He 
120 125 130 

ggc aaa gca etc acc gat acc gec gec gag etc ccc gaa ggc gga aac 

Gly Lys Ala Leu Thr Asp Thr Ala Ala Glu Leu Pro Glu Gly Gly Asn 

135 140 145 

att gtg ttg gtc tec gat ggc ate gec aac tgc acc cca ccg gat gtc 

He Val Leu Val Ser Asp Gly He Ala Asn Cys Thr Pro Pro Asp Val 

150 155 160 165 

tgc gaa gta gee caa gaa ctg get caa agt gga ate aac ctg gtt ate 

Cys Glu Val Ala Gin Glu Leu Ala Gin Ser Gly He Asn Leu Val He 

170 175 180 

aac acc ate gga eta aat gtt gat cca gca gcg cgc gaa gaa ctg gag 

Asn Thr He Gly Leu Asn Val Asp Pro Ala Ala Arg Glu Glu Leu Glu 
185 190 195 

tgc 
Cys 



<210> 232 
<211> 198 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 232 

Val Ser Gin Pro Leu Ser Lys Arg Leu Ser lie Arg Lys Ala Leu Ala 
1 5 10 15 

Ser Ala Phe He Val Ala Leu Ala Phe Ser Leu Ser Pro Val Ala Lys 
20 25 30 

Ala Gin Ala Asn Glu Thr Pro Thr Met He Val Leu Asp Asn Ser Gly 
35 40 45 

Ser Met Thr Ala Gin Asp Ala Gly Gly Gin Thr Arg He Asp Ala Ala 
50 55 60 

Lys Gin Ala Ser Thr Gin Leu He Asn Asp He Ser Asp Arg Thr Asp 
65 70 75 80 

Val Gly Leu Thr Tyr Tyr Gly Gly Asn Thr Gly Glu Thr Glu Ala Asp 
85 90 95 

Val Glu Met Gly Cys Gin Asp Val Thr He Leu Gly Gly Pro Ser Arg 
100 105 HO 

Gly Asn Ala Asp Thr Leu He Asp Thr lie Asn Ser Leu Gin Pro Arg 
115 120 125 

Gly Phe Thr Pro He Gly Lys Ala Leu Thr Asp Thr Ala Ala Glu Leu 
130 135 140 

Pro Glu Gly Gly Asn He Val Leu Val Ser Asp Gly He Ala Asn Cys 
145 150 155 160 

Thr Pro Pro Asp Val Cys Glu Val Ala Gin Glu Leu Ala Gin Ser Gly 
165 170 175 

He Asn Leu Val He Asn Thr He Gly Leu Asn Val Asp Pro Ala Ala 
180 185 190 

Arg Glu Glu Leu Glu Cys 
195 



<210> 233 
<211> 828 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (828) 

<223> FRXA00791 

<400> 233 

eta ttc etc acc gac ctg cca caa 
Leu Phe Leu Thr Asp Leu Pro Gin 
1 5 

gta gag cca ggt gaa acc ate tea 
Val Glu Pro Gly Glu Thr He Ser 



gaa tec cgc ttt tgg aaa ate cct 48 
Glu Ser Arg Phe Trp Lys He Pro 
10 15 

gtt tct gec aac aca gtt acc gac 96 
Val Ser Ala Asn Thr Val Thr Asp 



BGI-132CP 



- 382 - 



cca aca gta etc acc atg ggg caa ggc gga ate aag ctt gaa gec caa 
Pro Thr Val Leu Thr Met Gly Gin Gly Gly lie Lys Leu Glu Ala Gin 



etc cat act gaa gag get cca caa tac ggc ctg cgt ggt egg tgc act 
Leu His Thr Glu Glu Ala Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr 



egg gtc tea ttt gat aat ttc aag ccc ggc ctt ggt gta cgc gga ate 240 

Arg Val Ser Phe Asp Asn Phe Lys Pro Gly Leu Gly Val Arg Gly lie 
65 70 75 80 

caa aac gcg tec gtt gca tea aaa gaa gtg ggc acc aac aac tgt gac 288 

Gin Asn Ala Ser Val Ala Ser Lys Glu Val Gly Thr Asn Asn Cys Asp 



acc gat gee ate tac etc gaa att tct aga age gga gat tac etc aac 

Thr Asp Ala lie Tyr Leu Glu lie Ser Arg Ser Gly Asp Tyr Leu Asn 

100 105 110 

ggg cag gac att cca acg gaa ate acc ate gag cgc ttc gga aaa gta 

Gly Gin Asp lie Pro Thr Glu lie Thr He Glu Arg Phe Gly Lys Val 

115 120 125 

gat gaa tea aca ate gga aat gtc aca gag gaa cat age tec gtc gat 

Asp Glu Ser Thr He Gly Asn Val Thr Glu Glu His Ser Ser Val Asp 

130 135 140 

ctt acc gag get gca gca tea gag gca cac cct gtc aca cct ggc cag 

Leu Thr Glu Ala Ala Ala Ser Glu Ala His Pro Val Thr Pro Gly Gin 

145 150 155 160 

tgg ttc aca teg gee get gat eta gat ccc gca ggt gag aaa gtc tec 

Trp Phe Thr Ser Ala Ala Asp Leu Asp Pro Ala Gly Glu Lys Val Ser 

165 170 175 

tec ate ate gtt cca gga gaa acc cac ttc tat gcg ctg cct gtc gac 

Ser He He Val Pro Gly Glu Thr His Phe Tyr Ala Leu Pro Val Asp 

180 185 190 

tac ggc caa gaa ctg cgc gca get gta gaa aca act ttt gac caa ate 

Tyr Gly Gin Glu Leu Arg Ala Ala Val Glu Thr Thr Phe Asp Gin He 

195 200 205 

gac agt tec gcg ctt ggc acg cat ctt tat ate caa gcg ttc age cca 

Asp Ser Ser Ala Leu Gly Thr His Leu Tyr He Gin Ala Phe Ser Pro 

210 215 220 

aac egg gca gag ata gag etc acc aat aga gat acg tea tat gcg gac 

Asn Arg Ala Glu He Glu Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp 

225 230 235 240 

gac aac ggg etc aaa act ttt gga ttc ttc acc cca gtg agt gca gca 

Asp Asn Gly Leu Lys Thr Phe Gly Phe Phe Thr Pro Val Ser Ala Ala 

245 250 255 



aat ttg ttc gag aaa agt tct caa ggc ata teg eta agg age cca tgg 816 
Asn Leu Phe Glu Lys Ser Ser Gin Gly He Ser Leu Arg Ser Pro Trp 
260 265 270 
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caa ggt ggc acc 
Gin Gly Gly Thr 
275 



828 



<210> 234 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 234 

Leu Phe Leu Thr Asp Leu Pro Gin Glu Ser Arg Phe Trp Lys lie Pro 
15 10 15 

Val Glu Pro Gly Glu Thr lie Ser Val Ser Ala Asn Thr Val Thr Asp 
20 25 30 

Pro Thr Val Leu Thr Met Gly Gin Gly Gly lie Lys Leu Glu Ala Gin 
35 40 45 

Leu His Thr Glu Glu Ala Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr 
50 55 60 

Arg Val Ser Phe Asp Asn Phe Lys Pro Gly Leu Gly Val Arg Gly lie 
65 70 75 80 

Gin Asn Ala Ser Val Ala Ser Lys Glu Val Gly Thr Asn Asn Cys .Asp 
85 90 95 

Thr Asp Ala lie Tyr Leu Glu lie Ser Arg Ser Gly Asp Tyr Leu Asn 
100 105 110 

Gly Gin Asp lie Pro Thr Glu lie Thr He Glu Arg Phe Gly Lys Val 
115 120 125 

Asp Glu Ser Thr He Gly Asn Val Thr Glu Glu His Ser Ser Val Asp 
130 135 140 

Leu Thr Glu Ala Ala Ala Ser Glu Ala His Pro Val Thr Pro Gly Gin 
145 150 155 160 

Trp Phe Thr Ser Ala Ala Asp Leu Asp Pro Ala Gly Glu Lys Val Ser 
165 170 175 

Ser He He Val Pro Gly Glu Thr His Phe Tyr Ala Leu Pro Val Asp 
180 185 190 

Tyr Gly Gin Glu Leu Arg Ala Ala Val Glu Thr Thr Phe Asp Gin He 

195 200 205 

Asp Ser Ser Ala Leu Gly Thr His Leu Tyr He Gin Ala Phe Ser Pro 
210 215 220 

Asn Arg Ala Glu He Glu Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp 
225 230 235 240 

Asp Asn Gly Leu Lys Thr Phe Gly Phe Phe Thr Pro Val Ser Ala Ala 



245 



250 



255 



Asn Leu Phe Glu Lys Ser Ser Gin Gly He Ser Leu Arg Ser Pro Trp 
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Gln Gly Gly Thr 
275 



<210> 235 
<211> 1626 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1603) 
<223> RXA01057 

<400> 235 

aactaatggg caggctgagc agcttaaaca acacatcgat agcctccaac cgcggggcta 60 

tacgccgatt ggtgaatccc tgcgcaaggc tgcagcagaa ttg cct gaa ggc caa 115 

Leu Pro Glu Gly Gin 



tct ggc acc ate gta ttg gtc tct gat ggc att gca acg tgt acg ccc 163 
Ser Gly Thr lie Val Leu Val Ser Asp Gly He Ala Thr Cys Thr Pro 



cct cca gtg tgt gag gtt get gca gaa eta gec gac cag ggt gtt gat 211 
Pro Pro Val Cys Glu Val Ala Ala Glu Leu Ala Asp Gin Gly Val Asp 



ctg gtg att aac act gtt gga ttc aac gtc gat gag tct get cgc gcg 259 

Leu Val He Asn Thr Val Gly Phe Asn Val Asp Glu Ser Ala Arg Ala 

40 45 50 

gaa ctg gag tgc att gcg cag get gga aac ggt act tat gca gat gcg 307 

Glu Leu Glu Cys He Ala Gin Ala Gly Asn Gly Thr Tyr Ala Asp Ala 

55 60 65 

age gat gcg gat teg ctt gtg gca gaa ctg aag cga get gec acc cgc 355 

Ser Asp Ala Asp Ser Leu Val Ala Glu Leu Lys Arg Ala Ala Thr Arg 



acg gca gtg ggc tat gaa tea gac ctg gaa caa ate gat ggc aac age 

Thr Ala Val Gly Tyr Glu Ser Asp Leu Glu Gin He Asp Gly Asn Ser 
90 95 100 

age caa aca age ctg acc cca att cca gat gat gtg gaa ttg ttc aaa 

Ser Gin Thr Ser Leu Thr Pro He Pro Asp Asp Val Glu Leu Phe Lys 
105 110 115 

gec gat ctt cca gca eta gat aat aaa gac ggc gaa gta act cag tac 

Ala Asp Leu Pro Ala Leu Asp Asn Lys Asp Gly Glu Val Thr Gin Tyr 

120 " 125 130 

tgg tec att ccc gtr gaa gat tat gaa cgt gtg cag gta acc acc teg 
Trp Ser He Pro Val Glu Asp Tyr Glu Arg Val Gin Val Thr Thr Ser 

135 140 145 



tat gtt gcg cca gtg act tut gga etc ggg aac gac tac ctg age att 
Tyr Val Ala Pro Val Thr Phe Gly Leu Gly Asn Asp Tyr Leu Ser He 



595 



BGI-132CP 



385 - 



agg aat gaa ctg ctt ttc gga gat gaa caa gat caa acc tgt cat cgt 643 

Arg Asn Glu Leu Leu Phe Gly Asp Glu Gin Asp Gin Thr Cys His Arg 
170 175 180 

teg ate age aat gat caa att ctt gat aat tac ggt gcg egg cct ttg 691 

Ser lie Ser Asn Asp Gin lie Leu Asp Asn Tyr Gly Ala Arg Pro Leu 
185 190 195 

gtt gec agt gtg gag tea gat gtg att gga gat aag tgc gat acc gat 739 

Val Ala Ser Val Glu Ser Asp Val lie Gly Asp Lys Cys Asp Thr Asp 

200 205 210 

gaa ctg gtt etc gca ate acc aga age cag cct ttc aat tgg gaa gaa 787 

Glu Leu Val Leu Ala lie Thr Arg Ser Gin Pro Phe Asn Trp Glu Glu 
215 220 225 

gaa tta cct gtt gag ate gtg gta aag cgc ctt aat cac gcg gat acg 835 

Glu Leu Pro Val Glu He Val Val Lys Arg Leu Asn His Ala Asp Thr 
230 235 240 245 

tea ggg ctt cca etc ggt gat caa cag cgt gaa ate cca gat etc gac 883 

Ser Gly Leu Pro Leu Gly Asp Gin Gin Arg Glu He Pro Asp Leu Asp 
250 255 260 

gtg gee gca gta caa aca tgg gca ccc acc act ggc gga tct tgg ttt 931 

Val Ala Ala Val Gin Thr Trp Ala Pro Thr Thr Gly Gly Ser Trp Phe 
265 270 275 

acc aac get acg gag eta act cca ggt gaa ggt gtt gaa gca gag ate 979 

Thr Asn Ala Thr Glu Leu Thr Pro Gly Glu Gly Val Glu Ala Glu He 

280 285 290 

gta cct ggt gaa aat cac gtt tat cgc ctg cct atg gca act ggt cag 1027 

Val Pro Gly Glu Asn His Val Tyr Arg Leu Pro Met Ala Thr Gly Gin 
295 300 305 

cag ctg cat ggc ttt gtg gaa gtt gta gaa aac acg gca cca gat gat 1075 

Gin Leu His Gly Phe Val Glu Val Val Glu Asn Thr Ala Pro Asp Asp 
310 315 320 325 

cct ggc gtg acg gac aaa ttg ggt gtt gca gtg tat teg cca aca cga 1123 

Pro Gly Val Thr Asp Lys Leu Gly Val Ala Val Tyr Ser Pro Thr Arg 
330 335 340 

cag gac gee gga gtt gat atg tgg acg gat ate get cca cgt gag ggc 1171 

Gin Asp Ala Gly Val Asp Met Trp Thr Asp He Ala Pro Arg Glu Gly 
345 350 355 

acc agt gag tat ttt gca gcg cca gtt gca ctg act tat ctg aat atg 1219 
Thr Ser Glu Tyr Phe Ala Ala Pro Val Ala Leu Thr Tyr Leu Asn Met 

360 365 370 

ttc cct get gaa ggc gga ttt ggc act act tct aag gee acc age acg 1267 
Phe Pro Ala Glu Gly Gly Phe Gly Thr Thr Ser Lys Ala Thr Ser Thr 
375 380 385 

ttt acg ttt gaa ggc gat tac tac etc gtt gtg cac tat gac gat etc 1315 
Phe Thr Phe Glu Gly Asp Tyr Tyr Leu Val Val His Tyr Asp Asp Leu 
390 395 400 405 
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agt ggc agt aca ate aga gat gec age aac cag cag tct ttt ccc ctt 1363 
Ser Gly Ser Thr lie Arg Asp Ala Ser Asn Gin Gin Ser Phe Pro Leu 
410 415 420 

cgt tat cgc tta gca gcg gat get ttt ggt gat gca gag cca ggc cca 1411 
Arg Tyr Arg Leu Ala Ala Asp Ala Phe Gly Asp Ala Glu Pro Gly Pro 
425 430 435 

gtg ttt gaa aag gtt tct gca ace ace tea gaa tec tct age cca age 1459 
Val Phe Glu Lys Val Ser Ala Thr Thr Ser Glu Ser Ser Ser Pro Ser 
440 445 450 

act caa cca gat gag cca get caa aat ace gca act gag gaa age age 1507 
Thr Gin Pro Asp Glu Pro Ala Gin Asn Thr Ala Thr Glu Glu Ser Ser 
455 460 465 

act gga ate tec ccg etc att gtt ggc get ate gtc gca etc att ttg 1555 
Thr Gly He Ser Pro Leu He Val Gly Ala He Val Ala Leu He Leu 
470 475 480 485 

gcg ttc get gcg ttt gec age tgg eta gtt ttg aaa ggc cgc aag aaa 1603 
Ala Phe Ala Ala Phe Ala Ser Trp Leu Val Leu Lys Gly Arg Lys Lys 
490 495 500 

taaccccata ggaatttcca aac 1626 

<210> 236 
<211> 501 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Leu Pro Glu Gly Gin Ser Gly Thr He Val Leu Val Ser Asp Gly He 
15 10 15 

Ala Thr Cys Thr Pro Pro Pro Val Cys Glu Val Ala Ala Glu Leu Ala 
20 25 30 

Asp Gin Gly Val Asp Leu Val He Asn Thr Val Gly Phe Asn Val Asp 
35 40 45 

Glu Ser Ala Arg Ala Glu Leu Glu Cys He Ala Gin Ala Gly Asn Gly 
50 55 60 

Thr Tyr Ala Asp Ala Ser Asp Ala Asp Ser Leu Val Ala Glu Leu Lys 
65 70 75 80 

Arg Ala Ala Thr Arg Thr Ala Val Gly Tyr Glu Ser Asp Leu Glu Gin 
85 90 95 

He Asp Gly Asn Ser Ser Gin Thr Ser Leu Thr Pro He Pro Asp Asp 
100 105 110 

Val Glu Leu Phe Lys Ala Asp Leu Pro Ala Leu Asp Asn Lys Asp Gly 
115 120 125 

Glu Val Thr Gin Tyr Trp Ser He Pro Val Glu Asp Tyr Glu Arg Val 
130 135 140 
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Gln Val Thr Thr Ser Tyr Val Ala Pro Val Thr Phe Gly Leu Gly Asn 
145 150 155 160 

Asp Tyr Leu Ser lie Arg Asn Glu Leu Leu Phe Gly Asp Glu Gin Asp 
165 170 175 

Gin Thr Cys His Arg Ser lie Ser Asn Asp Gin lie Leu Asp Asn Tyr 
180 185 190 

Gly Ala Arg Pro Leu Val Ala Ser Val Glu Ser Asp Val lie Gly Asp 
195 200 205 

Lys Cys Asp Thr Asp Glu Leu Val Leu Ala lie Thr Arg Ser Gin Pro 
210 215 220 

Phe Asn Trp Glu Glu Glu Leu Pro Val Glu He Val Val Lys Arg Leu 
225 230 235 240 

Asn His Ala Asp Thr Ser Gly Leu Pro Leu Gly Asp Gin Gin Arg Glu 
245 250 255 

He Pro Asp Leu Asp Val Ala Ala Val Gin Thr Trp Ala Pro Thr Thr 
260 265 270 

Gly Gly Ser Trp Phe Thr Asn Ala Thr Glu Leu Thr Pro Gly Glu Gly 
275 280 285 

Val Glu Ala Glu He Val Pro Gly Glu Asn His Val Tyr Arg Leu Pro 
290 295 300 

Met Ala Thr Gly Gin Gin Leu His Gly Phe Val Glu Val Val Glu Asn 
305 310 315 320 

Thr Ala Pro Asp Asp Pro Gly Val Thr Asp Lys Leu Gly Val Ala Val 
325 330 335 

Tyr Ser Pro Thr Arg Gin Asp Ala Gly Val Asp Met Trp Thr Asp He 
340 345 350 

Ala Pro Arg Glu Gly Thr Ser Glu Tyr Phe Ala Ala Pro Val Ala Leu 
355 360 365 

Thr Tyr Leu Asn Met Phe Pro Ala Glu Gly Gly Phe Gly Thr Thr Ser 
370 375 380 

Lys Ala Thr Ser Thr Phe Thr Phe Glu Gly Asp Tyr Tyr Leu Val Val 
385 390 395 400 

His Tyr Asp Asp Leu Ser Gly Ser Thr He Arg Asp Ala Ser Asn Gin 
4 05 410 415 

Gin Ser Phe Pro Leu Arg Tyr Arg Leu Ala Ala Asp Ala Phe Gly Asp 
420 425 430 

Ala Glu Pro Gly Pro Val Phe Glu Lys Val Ser Ala Thr Thr Ser Glu 
435 440 445 

Ser Ser Ser Pro Ser Thr Gin Pro Asp Glu Pro Ala Gin Asn Thr Ala 
450 455 460 



Thr Glu Glu Ser Ser Thr Gly He Ser Pro Lea He Val Gly Ala He 
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Val Ala Leu lie Leu Ala Phe Ala Ala Phe Ala Ser Trp Leu Val Leu 
485 490 495 

Lys Gly Arg Lys Lys 
500 



<210> 237 
<211> 225 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (202) 

<223> RXA01055 

<400> 237 

agaatgaagt gggtgggttc ccggcccggt cactccggat gggcgtccgt tgattgggca 60 

gaccaaggcg gagaacattt acgttgccgg tggtcacggc atg tgg ggt gtg gtg 115 

Met Trp Gly Val Val 



ctg ggc cct gcc acc ggt aag tat ttg gcg gag ctg atg get acg ggc 163 
Leu Gly Pro Ala Thr Gly Lys Tyr Leu Ala Glu Leu Met Ala Thr Gly 



aac acc aac ccg ate ate aag ccg ttc gat ccg ctg cgt taactgccca 
Asn Thr Asn Pro lie lie Lys Pro Phe Asp Pro Leu Arg 



ataattggtt gaa 

<210> 238 
<211> 34 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Met Trp Gly Val Val Leu Gly Pro Ala Thr Gly Lys Tyr Leu Ala Glu 
15 10 15 

Leu Met Ala Thr Gly Asn Thr Asn Pro lie lie Lys Pro Phe Asp Pro 
20 25 30 

Leu Arg 



<210> 239 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> ( 101) . . ( 1000) 
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<223> RXA01056 
<400> 239 

caagaaataa ccccatagga atttccaaac caatacattt aagtacgaac tcatgaatac 60 

tgggggcact aggagtccac cccaccctca ggagggtttc atg agt teg tct gga 115 

Met Ser Ser Ser Gly 



aaa gtc att gtt gtt gga gec ggc ata gtg ggt ctt gec acc gec tgg 163 

Lys Val lie Val Val Gly Ala Gly lie Val Gly Leu Ala Thr Ala Trp 

10 15 20 

cat tta cag gag cac ggg ttc gag gtg age gtc ctt gat egg gat ggt 211 

His Leu Gin Glu His Gly Phe Glu Val Ser Val Leu Asp Arg Asp Gly 

25 30 35 

gtc get gca ggt tct teg tgg ggt aat get ggt tgg tta gcg ccg gcg 259 

Val Ala Ala Gly Ser Ser Trp Gly Asn Ala Gly Trp Leu Ala Pro Ala 

40 45 50 

aaa act att ccg ttg teg gag ccg ggg ctg tgg acg tat ggt ccg aaa 307 

Lys Thr lie Pro Leu Ser Glu Pro Gly Leu Trp Thr Tyr Gly Pro Lys 
55 60 65 

gag ctg ttc aat ccg gtg teg ccg atg cat atg cca ctt cgt gtg gat 355 

Glu Leu Phe Asn Pro Val Ser Pro Met His Met Pro Leu Arg Val Asp 



ccc aaa ctg tgg ctt ttc ttg gcg caa ttt atg gcg cag get ttt caa 403 
Pro Lys Leu Trp Leu Phe Leu Ala Gin Phe Met Ala Gin Ala Phe Gin 
90 95 100 

cgc aag tgg gat tec acg atg gcg gac etc acg gag ate gat aag gtc 451 
Arg Lys Trp Asp Ser Thr Met Ala Asp Leu Thr Glu lie Asp Lys Val 
105 110 115 

gcg etc gaa get ttt gat gaa ctg teg ate ggt ggc gtg gaa ggc etc 4 99 
Ala Leu Glu Ala Phe Asp Glu Leu Ser lie Gly Gly Val Glu Gly Leu 
120 125 130 

acc cat gaa ggt cca ttt gtt att ggt ttt gag gaa gag cgc caa teg 547 
Thr His Glu Gly Pro Phe Val lie Gly Phe Glu Glu Glu Arg Gin Ser 
135 140 145 

gcg ggt ttc cgt aag gaa att gat ggc gtg age agg cac ggc cag aaa 595 
Ala Gly Phe Arg Lys Glu He Asp Gly Val Ser Arg His Gly Gin Lys 
150 155 160 165 

gtg gag atg tct cga ctg gag aat cca caa gag ttg gcg ccg atg ctg 643 
Val Glu Met Ser Arg Leu Glu Asn Pro Gin Glu Leu Ala Pro Met Leu 
170 175 180 

aat gag caa att cag gtg get tac cgt ttg gaa ggc cag cgt ttc ate 691 
Asn Glu Gin He Gin Val Ala Tyr Arg Leu Glu Gly Gin Arg Phe He 
185 190 195 

gag ccg ggt cca tac gtg cag tea ttg gcg gat get gtg gtg aag cgt 739 
Glu Pro Gly Pro Tyr Val Gin Ser Leu Ala Asp Ala Val Val Lys Arg 
200 205 210 
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ggt ggc gtg ate cgc gec ggg gca gaa gtt gtg cat gtg gcg aag ggt 787 

Gly Gly Val lie Arg Ala Gly Ala Glu Val Val His Val Ala Lys Gly 

215 220 225 

gat cgt ccc gcg gtc att ttg gcg gat ggt age cgt gaa gaa gcg gac 835 

Asp Arg Pro Ala Val lie Leu Ala Asp Gly Ser Arg Glu Glu Ala Asp 
230 235 240 245 

aag gtg gtt gtg gca acg ggt gec tgg ctg ccg ggt eta acg cgt gaa 883 

Lys Val Val Val Ala Thr Gly Ala Trp Leu Pro Gly Leu Thr Arg Glu 
250 255 260 

tac ggt gtg aaa act ctt gtt cag get ggt cgt ggc tat tec ttc tct 931 

Tyr Gly Val Lys Thr Leu Val Gin Ala Gly Arg Gly Tyr Ser Phe Ser 

265 270 275 

gtg gca acg gat att cct gee aag cat tct gtg tac ctt ccc cac cac 979 

Val Ala Thr Asp lie Pro Ala Lys His Ser Val Tyr Leu Pro His His 

280 285 290 

egg cat ggc ctg cac gec gta tgagggccgt ttccgcattg egg 1023 
Arg His Gly Leu His Ala Val 
295 300 



<210> 240 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Met Ser Ser Ser Gly Lys Val lie Val Val Gly Ala Gly lie Val Gly 
15 10 15 

Leu Ala Thr Ala Trp His Leu Gin Glu His Gly Phe Glu Val Ser Val 
20 25 30 

Leu Asp Arg Asp Gly Val Ala Ala Gly Ser Ser Trp Gly Asn Ala Gly 
35 40 45 

Trp Leu Ala Pro Ala Lys Thr lie Pro Leu Ser Glu Pro Gly Leu Trp 

50 55 60 

Thr Tyr Gly Pro Lys Glu Leu Phe Asn Pro Val Ser Pro Met His Met 
65 70 75 80 

Pro Leu Arg Val Asp Pro Lys Leu Trp Leu Phe Leu Ala Gin Phe Met 
8 5 90 95 

Ala Gin Ala Phe Gin Arg Lys Trp Asp Ser Thr Met Ala Asp Leu Thr 
100 105 110 

Glu lie Asp Lys Val Ala Leu Glu Ala Phe Asp Glu Leu Ser lie Gly 
115 120 125 

Gly Val Glu Gly Leu Thr His Glu Gly Pro Phe Val He Gly Phe Glu 
130 135 140 



Glu Glu Arg Gin Ser Ala Gly Phe Arg Lys Glu He Asp Gly Val Ser 
145 150 155 160 
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Arg His Gly Gin Lys Val Glu Met Ser Arg Leu Glu Asn Pro Gin Glu 
165 170 175 

Leu Ala Pro Met Leu Asn Glu Gin He Gin Val Ala Tyr Arg Leu Glu 
180 185 190 

Gly Gin Arg Phe He Glu Pro Gly Pro Tyr Val Gin Ser Leu Ala Asp 
195 200 205 

Ala Val Val Lys Arg Gly Gly Val He Arg Ala Gly Ala Glu Val Val 
210 215 220 

His Val Ala Lys Gly Asp Arg Pro Ala Val He Leu Ala Asp Gly Ser 
225 230 235 240 

Arg Glu Glu Ala Asp Lys Val Val Val Ala Thr Gly Ala Trp Lea Pro 
245 250 255 

Gly Leu Thr Arg Glu Tyr Gly Val Lys Thr Leu Val Gin Ala Gly Arg 
260 265 270 

Gly Tyr Ser Phe Ser Val Ala Thr Asp He Pro Ala Lys His Ser Val 
275 280 285 

Tyr Leu Pro His His Arg His Gly Leu His Ala Val 
290 295 300 



<210> 241 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1048) 

<223> RXN02021 

<400> 241 

ttgggtcgcc gaggagatct aatcctggtt tgagttcaga gttcacaggt ttaagcctac 

aaaccttagt taaaacatga tggaagcggt cgattaaaaa atg agt gaa aac att 

Met Ser Glu Asn He 



cgc gga gcc caa gca gtt gga ate gca aat ate gec atg gac ggg acc 
Arg Gly Ala Gin Ala Val Gly He Ala Asn He Ala Met Asp Gly Thr 



ate ctg gac acg tgg tac cca 



ccc caa att ttc aac ccg gat cag 



He Leu Asp Thr Trp Tyr Pro Glu Pro Gin He Phe Asn Pro Asp Gin 

25 30 35 

tgg get gaa cgc tac cca ttg gaa gtg ggc acc aca cgc etc gga gca 

Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr Thr Arg Leu Gly Ala 

40 45 50 

aac gaa etc acc cca egg atg ctg cag ttg gta aaa ctg gac caa gat 

Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val Lys Leu Asp Gin Asp 
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403 



451 



cgc etc gtc gaa cag gta gca gtc cgc acc gtt ate ccc gat ctg tct 355 
Arg Leu Val Glu Gin Val Ala Val Arg Thr Val He Pro Asp Leu Ser 
70 75 80 85 

caa cct cca gta gac gcg cac gat gtt tac ctg cgc etc cac ctg ctt 
Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu Arg Leu His Leu Leu 
90 95 100 

tec cac egg ctg gtc cgc ccc cac gaa atg cac atg caa aac acc ttg 
Ser His Arg Leu Val Arg Pro His Glu Met His Met Gin Asn Thr Leu 
105 HO H5 

gag ctg ctg tec gac gtg gtg tgg aca aac aag ggc cct tgc ctt cct 499 
Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys Gly Pro Cys Leu Pro 
120 125 130 

gaa aac ttt gag tgg gtg cgt ggt get ctg egg tec cgc gga etc ate 547- 
Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg Ser Arg Gly Leu He 
135 140 145 

cac gtc tac tgt gtg gac cgt ctt ccc cgc atg gtc gac tat gtg gtt 
His Val Tyr Cys Val Asp Arg Leu Pro Arg Met Val Asp Tyr Val Val 
150 155 160 165 

ccc cct gga gtc cgc ate tec gaa gca gaa cgc gtg cgc eta ggt gca 643 
Pro Pro Gly Val Arg He Ser Glu Ala Glu Arg Val Arg Leu Gly Ala 
170 175 180 



595 



tac ctt get ccg ggt acc tct gtg ctg cgt gaa ggt ttc gtg tct ttc 
Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu Gly Phe Val Ser Phe 
185 190 195 

aac tec ggc acc ttg ggt gec gca aag gtg gaa ggc cgc ctg agt tec 
Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu Gly Arg Leu Ser Ser 
200 205 210 

ggt gtg gtc ate ggt gaa ggt tec gag att gga ctg tct tct act att 
Gly Val Val He Gly Glu Gly Ser Glu He Gly Leu Ser Ser Thr He 
215 220 225 

cag tec ccg aga gat gaa cag cgc cgc cgt ttg ccg ttg age ate ggc 
Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu Pro Leu Ser He Gly 
230 235 240 245 

caa aac tgc aac ttt ggt gtc age tec gga ate ate gga gtc agt ctg 
Gin Asn Cys Asn Phe Gly Val Ser Ser Gly He He Gly Val Ser Leu 
250 255 260 

gga gac aat tgc gac ate gga aat aac att gtc ttg gat gga gat acc 
Gly Asp Asn Cys Asp He Gly Asn Asn He Val Leu Asp Gly Asp Thr 
265 270 275 

ccc att tgg ttc gca gec gat gag gag tta cgc act ate gac tec ate 
Pro He Trp Phe Ala Ala Asp Glu Glu Leu Arg Thr He Asp Ser He 
280 285 290 

gaa ggc caa gca aat tgg tea ate aag cgt gaa tec ggc ttc cat gag 
Glu Gly Gin Ala Asn Trp Ser He Lys Arg Glu Ser Gly Phe His Glu 
9 Q c i 300 305 



691 



787 



835 



883 



931 



97 9 



cca gtt gee cgc etc aaa get tgacccattt tcataaccag tgc 



1071 
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Pro Val Ala Arg Leu Lys Ala 
310 ' 315 



<210> 242 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Met Ser Glu Asn He Arg Gly Ala Gin Ala Val Gly He Ala Asn He 
15 10 15 

Ala Met Asp Gly Thr He Leu Asp Thr Trp Tyr Pro Glu Pro Gin He 
20 " 25 " " 30 

Phe Asn Pro Asp Gin Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr 
35 40 45 

Thr Arg Leu Gly Ala Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val 



Lys Leu Asp Gin Asp Arg Leu Val Glu Gin Val Ala Val Arg Thr Val 
65 7 0 7 5 8 0 

He Pro Asp Leu Ser Gin Pro Pro Val Aso Ala His Asp Val Tyr Leu 
85 90 95 

Arg Leu His Leu Leu Ser His Arg Leu Val Arg Pro His Glu Met His 
100 105 110 

Met Gin Asn Thr Leu Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys 
115 120 125 

Gly Pro Cys Leu Pro Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg 
130 135 140 

Ser Arg Gly Leu He His Val Tyr Cys Val Asp Arg Leu Pro Arg Met 
145 " 150 155 160 

Val Asp Tyr Val Val Pro Pro Gly Val Arg lie Ser Glu Ala Glu Arg 
165 ~ 170 175 

Val Arg Leu Gly Ala Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu 
180 185 190 

Gly Phe Val Ser Phe Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu 
195 200 205 

Gly Arg Leu Ser Ser Gly Val Val He Gly Glu Gly Ser Glu He Gly 
210 215 220 

Leu Ser Ser Thr He Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu 
225 230 235 240 

Pro Leu Ser He Gly Gin Asn Cys Asn Phe Gly Val Ser Ser Gly He 
245 250 255 

lie Gly Val Ser Leu Gly Asp Asn Cys Asp He Gly Asn Asn He Val 

260 265 270 
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Leu Asp Gly Asp Thr Pro lie Trp Phe Ala Ala Asp Glu Glu Leu Arg 
275 280 285 



Thr He Asp Ser He Glu Gly Gin Ala Asn Trp Ser He Lys Arg Glu 
290 295 300 



Ser Gly Phe His Glu Pro Val Ala Arg Leu Lys Ala 
305 310 315 



<210> 243 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (748) 

<223> RXS00949 

<400> 243 

gctcaaggat ccttcctggg caaaccaagc agccctcgca ctaggtgcgg aacccaggta 60 

tgttcaccaa tacgactacg tactttaaag gagagttgac atg aag gtt ttc ate 115 

Met Lys Val Phe He 
1 5 

ate ggc get gcg ggt ggc ate ggc aat cga ctt tec age ctg ctt cac 163 
He Gly Ala Ala Gly Gly He Gly Asn Arg Leu Ser Ser Leu Leu His 



gec agg gga gat gca gtt age ggc atg cac cgc aat ctt gag cag gec 211 

Ala Arg Gly Asp Ala Val Ser Gly Met His Arg Asn Leu Glu Gin Ala 

25 30 35 

tea aaa ate aca gac act ggg gca act gec gta etc ggg gat etc ate 259 

Ser Lys He Thr Asp Thr Gly Ala Thr Ala Val Leu Gly Asp Leu He 

40 ' 45 50 

cac aac age acg gag gag ctt gcg gag ctt ttc cgc ggt cac gat gec 307 

His Asn Ser Thr Glu Glu Leu Ala Glu Leu Phe Arg Gly His Asp Ala 



ate gta ttt tct gca ggc gec cac gga aca ggg caa gaa aat acc acg 
He Val Phe Ser Ala Gly Ala His Gly Thr Gly Gin Glu Asn Thr Thr 



ctt ate gac ggc gec ggc etc cgt aaa gec gec gac get gec age gcg 403 
Leu He Asp Gly Ala Gly Leu Arg Lys Ala Ala Asp Ala Ala Ser Ala 
90 " ' 95 ~ 100 

gec aac gtt tea cgc ttc ate ttg gtc tct gcg ttt ccg gaa tec tec 451 
Ala Asn Val Ser Arg Phe He Leu Val Ser Ala Phe Pro Glu Ser Ser 
105 110 115 

cgc ggg gag aac acc acc gag aac ttt gag cac tat atg aag gtg aag 499 
Arg Gly Glu Asn Thr Thr Glu Asn Phe Glu His Tyr Met Lys Val Lys 
120 125 130 



aag tec gec gat gtc tac etc agt cac act gac eta gac tgg gtt att 547 
Lys Ser Ala Asp Val Tyr Leu Ser His Thr Asp Leu Asp Trp Val lie 
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135 



140 145 



gtc cga cca ggc gtg ctt caa gat gag gca ggg gat ggt tta gtc act 595 
Val Arg Pro Gly Val Leu Gin Asp Glu Ala Gly Asp Gly Leu Val Thr 
150 155 160 165 

get ggc tta gcg att aat tac ggc aat gtt get cgc gat aat gtc gca 643 
Ala Gly Leu Ala lie Asn Tyr Gly Asn Val Ala Arg Asp Asn Val Ala 
170 175 180 

gcg ttc att gat gaa get ctg cat caa ccg cag ttg tea aag ate att 691 
Ala Phe He Asp Glu Ala Leu His Gin Pro Gin Leu Ser Lys He He 
185 190 195 

gtt gaa etc ace gac ggt tea act ccg gtg gcg gaa gec gta gaa cgc 739 
Val Glu Leu Thr Asp Gly Ser Thr Pro Val Ala Glu Ala Val Glu Arg 
200 205 210 

etc ate aag taaagacgaa aagagggaga atg 111 
Leu He Lys 
215 



<210> 244 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Met Lys Val Phe He He Gly Ala Ala Gly Gly He Gly Asn Arg Leu 

1 5 10 15 

Ser Ser Leu Leu His Ala Arg Gly Asp Ala Val Ser Gly Met His Arg 
20 25 30 

Asn Leu Glu Gin Ala Ser Lys He Thr Asp Thr Gly Ala Thr Ala Val 
35 40 45 

Leu Gly Asp Leu He His Asn Ser Thr Glu Glu Leu Ala Glu Leu Phe 
50 55 60 

Arg Gly His Asp Ala He Val Phe Ser Ala Gly Ala His Gly Thr Gly 
65 70 75 80 

Gin Glu Asn Thr Thr Leu He Asp Gly Ala Gly Leu Arg Lys Ala Ala 



Asp Ala Ala Ser Ala Ala Asn Val Ser Arg 



Phe He Leu Val Ser Ala 



100 105 11° 

Phe Pro Glu Ser Ser Arg Gly Glu Asn Thr Thr Glu Asn Phe Glu His 



120 



125 



Tyr Met Lys Val Lys Lys Ser Ala Asp Val Tyr Leu Ser His Thr Asp 
Y 130 135 140 

Leu Aso Trp Val He Val Arg Pro Gly Val Leu Gin Asp Glu Ala Gly 
145 150 155 160 

Asp Gly Leu Val Thr Ala Gly Leu Ala He Asn Tyr Gly Asn Val Ala 
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Arg Asp Asn Val Ala Ala Phe He Asp Glu Ala Leu His Gin Pro Gin 
180 185 190 

Leu Ser Lys He He Val Glu Leu Thr Asp Gly Ser Thr Pro Val Ala 
195 200 205 

Glu Ala Val Glu Arg Leu He Lys 
210 215 



<210> 245 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (571) 

<223> RXS00004 



<400> 245 

ttgcactgtc atgactgtat cccgcgaaga agtgtccctg ccgagccgaa ctctgaacaa 

tgccttccgg aagtattttc caattcccga tgtagggtca gtg ctg act caa ttg 

Val Leu Thr Gin Leu 
1 5 



att gaa tea teg att ttc gac aac gtt gcg age agg gag tec tct gaa 
He Glu Ser Ser He Phe Asp Asn Val Ala Ser Arg Glu Ser Ser Glu 
10 15 20 

ttt etc ggc cat get gee ate gat eta ctt get ggc ctt gtc tat gaa 
Phe Leu Gly His Ala Ala He Asp Leu Leu Ala Gly Leu Val Tyr Glu 
25 30 35 

aaa gee act ccc tat get oca gat gaa gca ctt aga gtg gca gtt tat 
Lys Ala Thr Pro Tyr Ala Pro Asp Glu Ala Leu Arg Val Ala Val Tyr 
40 45 50 

ggc tat att egg gag aac ctt gga tec tea caa ctt acg gtc gca get 
Gly Tyr He Arg Glu Asn Leu Gly Ser Ser Gin Leu Thr Val Ala Ala 
55 60 65 

gta gec ggg gcg cat aga ate gcg gtt cgt acg ttg cat cga tta ttt 
Val Ala Gly Ala His Arg He Ala Val Arg Thr Leu His Arg Leu Phe 
70 75 ' 80 85 

gaa ggc gaa gca tac gga gta gcg gaa tta ate cga cac etc cga tta 
Glu Gly Glu Ala Tyr Gly Val Ala Glu Leu He Arg His Leu Arg Leu 
90 95 100 

gag gca gta tat gaa gac ctt egg gat cct cgc etc cag aac ctg ace 
Glu Ala Val Tyr Glu Asp Leu Arg Asp Pro Arg Leu Gin Asn Leu Thr 
105 HO H5 

att ttg get ate ggc atg cgc cac ggc att tec age caa get cat tta 
He Leu Ala He Gly Met Arg His Gly He Ser Ser Gin Ala His Leu 
120 125 130 

aca aga ctg ttt cgc get aaa tat ggg gta ccg ccg gca gag ttt cgc 
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Thr Arg Leu Phe Arg Ala Lys Tyr Gly Val Pro Pro Ala Glu Phe Arg 
135 140 145 

cga ggg tat att aat age get get tgagggcacc gcaagcgtgg cgc 
Arg Gly Tyr He Asn Ser Ala Ala 
150 155 



<210> 246 
<211> 157 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 246 

Val Leu Thr Gin Leu He Glu Ser Ser He Phe Asp Asn Val Ala Ser 



1 



15 



Arg 



Glu Ser Ser Glu Phe Leu Gly His Ala Ala He Asp Leu Leu Ala 



Gly Leu Val Tyr Glu Lys Ala Thr Pro Tyr Ala Pro Asp Glu Ala Leu 
35 40 45 

Arg Val Ala Val Tyr Gly Tyr He Arg Glu Asn Leu Gly Ser Ser Gin 
50 55 60 

Leu Thr Val Ala Ala Val Ala Gly Ala His Arg He Ala Val Arg Thr 
65 70 75 80 

Leu His Arg Leu Phe Glu Gly Glu Ala Tyr Gly Val Ala Glu Leu He 
85 90 95 

Arg His Leu Arg Leu Glu Ala Val Tyr Glu Asp Leu Arg Asp Pro Arg 
100 105 HO 

Leu Gin Asn Leu Thr He Leu Ala He Gly Met Arg His Gly He Ser 
115 120 125 

Ser Gin Ala His Leu Thr Arg Leu Phe Arg Ala Lys Tyr Gly Val Pro 
130 135 140 

Pro Ala Glu Phe Arg Arg Gly Tyr He Asn Ser Ala Ala 
145 150 155 



<210> 247 
<211> 783 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXS00166 

<400> 247 

ggcgtttagc gatcttcaac atcgagcaac cagcgccagc gcttttaccc aaggcagcac 

gacttatcac gatgtccgac ctggatatcc ggctgaggee gtg gag tta gec cgt 

Val Glu Leu Ala Arg 
1 5 
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ggg ttt ggc cga gtc ctg gat gtc ggt' gca ggt acc gga aaa eta acc 

Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly Thr Gly Lys Leu Thr 
10 15 20 

agt gag eta aca get gat cag gtc eta gec ctt gat cca age atg gac 

Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu Asp Pro Ser Met Asp 



atg ttg egg gtg ttt cgc tec gcg ctt ccg gcg gtt ccc tgc tgg caa 
Met Leu Arg Val Phe Arg Ser Ala Leu Pre Ala Val Pro Cys Trp Gin 
40 45 50 

gcg aca gca gaa cac aca gga ata cgt gac aac gcg gtt gat ctg att 
Ala Thr Ala Glu His Thr Gly He Arg Asp Asn Ala Val Asp Leu He 
55 60 65 

acg tgc gca caa acg tgg cat tgg gtt gac gtg acg get gee tea gcg 
Thr Cys Ala Gin Thr Trp His Trp Val Asp Val Thr Ala Ala Ser Ala 
70 75 80 85 

gaa ttt gat egg gtg att gca cct gag ggt gca gtc ctg etc gtg tgg 
Glu Phe Asp Arg Val He Ala Pro Glu Gly Ala Val Leu Leu Val Trp 
90 95 100 

aat aac ctg gac acc tec ate gcg tgg gta cac cga etc agt cgc att 
Asn Asn Leu Asp Thr Ser He Ala Trp Val His Arg Leu Ser Arg He 
105 HO H5 

atg cat gec ggc gat gta etc aag ccg gga ttc acc cca gaa acc gca 
Met His Ala Gly Asp Val Leu Lys Pro Gly Phe Thr Pro Glu Thr Ala 
120 125 130 

get ccc tgg ata att gat cga gaa att cgc acc acg tgg aat cag cac 
Ala Pro Trp He He Asp Arg Glu He Arg Thr Thr Trp Asn Gin His 
135 140 145 

etc acc cct gaa gaa ate ate cag etc get cac acg agg tec tac tgg 
Leu Thr Pro Glu Glu He He Gin Leu Ala His Thr Arg Ser Tyr Trp 
150 155 160 165 

tta' aac gcg tea gag aaa ate aaa gag cgt gtt gat cag aac ctt cag 
Leu Asn Ala Ser Glu Lys He Lys Glu Arg Val Asp Gin Asn Leu Gin 
170 175 180 

tgg tat etc tac gag cat ttg ggt ttc agt ccc gac aat cca gtg gaa 
Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro Asp Asn Pro Val Glu 
185 190 195 

ctt ccc tat cgc tgt gat gca ttt tta ctt tea cgt tec ggt acc ctg 
Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser Arg Ser Gly Thr Leu 
200 205 210 

gca ggc aga tct tec aat ctt taggagcect cgccatgtac ctg 
Ala Gly Arg Ser Ser Asn Leu 
215 220 



<210> 248 
<211> 220 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 248 

Val Glu Leu Ala Arg Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly 
15 10 15 

Thr Gly Lys Leu Thr Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu 
20 25 30 

Asp Pro Ser Met Asp Met Leu Arg Val Phe Arg Ser Ala Leu Pro Ala 
35 40 45 

Val Pro Cys Trp Gin Ala Thr Ala Glu His Thr Gly He Arg Asp Asn 
50 55 60 

Ala Val Asp Leu He Thr Cys Ala Gin Thr Trp His Trp Val Asp Val 
65 70 75 80 

Thr Ala Ala Ser Ala Glu Phe Asp Arg Val He Ala Pro Glu Gly Ala 
85 90 95 

Val Leu Leu Val Trp Asn Asn Leu Asp Thr Ser He Ala Trp Val His 
100 105 HO 

Arg Leu Ser Arg He Met His Ala Gly Asp Val Leu Lys Pro Gly Phe 
115 120 125 

Thr Pro Glu Thr Ala Ala Pro Trp He He Asp Arg Glu He Arg Thr 
130 135 140 

Thr Trp Asn Gin His Leu Thr Pro Glu Glu He He Gin Leu Ala His 
145 150 155 160 

Thr Arg Ser Tyr Trp Leu Asn Ala Ser Glu Lys He Lys Glu Arg Val 
165 170 175 

Asp Gin Asn Leu Gin Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro 
180 185 190 

Asp Asn Pro Val Glu Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser 
195 200 205 

Arg Ser Gly Thr Leu Ala Gly Arg Ser Ser Asn Leu 
210 215 220 



<210> 249 
<211> 1134 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1111) 

<223> RXS00288 

<400> 249 

ggcgtgctaa aaaagcacgt caaatacaga atcggcagat tacatcgctg agcagagaaa 

acacqqqcat gaaacgtacc caagggctaa catcgggggc atg age gcg caa atg 

Met Ser Ala Gin Met 
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211 



259 



307 



403 



gat acc cct gat ccc act atg tct get gtt gca atg tta gat tec ate 163 
Asp Thr Pro Asp Pro Thr Met Ser Ala Val Ala Met Leu Asp Ser He 
10 15 20 

cct tct gat caa cca gat ttc ctg ate gat gta gaa gta gat cga cca 
Pro Ser Asp Gin Pro Asp Phe Leu He Asp Val Glu Val Asp Arg Pro 
25 30 35 

act ccc gga cca cat gat ctg eta gtc cac att gag gcg gtc tea att 
Thr Pro Gly Pro His Asp Leu Leu Val His He Glu Ala Val Ser He 
40 45 50 

aac cct gtt gat acc aag gta cgc atg egg gee ggg aag caa aag cat 
Asn Pro Val Asp Thr Lys Val Arg Met Arg Ala Gly Lys Gin Lys His 
55 60 65 

cct aaa att tta ggt ttt gat get gca ggt gag gtg gtg get gtt gga 
Pro Lys He Leu Gly Phe Asp Ala Ala Gly Glu Val Val Ala Val Gly 
70 75 80 85 

teg cag gtc acg etc ttc aat gtt ggt gac aaa gtg ttc tac gca gga 
Ser Gin Val Thr Leu Phe Asn Val Gly Asp Lys Val Phe Tyr Ala Gly 
90 95 100 

tec aat cag cgt cca gga agt aac gca gag tac cag gtg gtg gat gaa 451 
Ser Asn Gin Arg Pro Gly Ser Asn Ala Glu Tyr Gin Val Val Asp Glu 
105 HO H5 

egg ctg gtg ggt cac gca cca caa age ttg ggg gca cac gac gec get 499 
Arg Leu Val Gly His Ala Pro Gin Ser Leu Gly Ala His Asp Ala Ala 
120 125 130 

get etc cca ctt gtc gcg etc act gca tgg gag tea ctt ttt gac cga 547 
Ala Leu Pro Leu Val Ala Leu Thr Ala Trp Glu Ser Leu Phe Asp Arg 
135 140 145 

ttg gga gta act cag tea act act gga aca ctg ttg gtc ttg ggc ggt 595 
Leu Gly Val Thr Gin Ser Thr Thr Gly Thr Leu Leu Val Leu Gly Gly 
150 155 160 165 

tea gga ggt gtg cct tea get ctt att caa ctt get cga get etc act 643 
Ser Gly Gly Val Pro Ser Ala Leu He Gin Leu Ala Arg Ala Leu Thr 
170 175 130 

ggt ctg aaa gta gtg gca aca get tct cgc cct gaa tea caa gaa tgg 691 
Gly Leu Lys Val Val Ala Thr Ala Ser Arg Pro Glu Ser Gin Glu Trp 
185 190 195 

gtg aca aag etc ggt get cat gag gtg att gat cac tec aag gat ttg 739 
Val Thr Lys Leu Gly Ala His Glu Val He Asp His Ser Lys Asp Leu 
200 205 210 

agt gag caa ate tec gac gtg gat ttt gtt ttc age teg tgg act act 787 
Ser Glu Gin He Ser Asp Val Asp Phe Val Phe Ser Ser Trp Thr Thr 
215 220 225 

ggg cgt gaa gta gag etc gec acg ttg atg aaa ccc cag tec cac eta 835 
Gly Arg Glu Val Glu Leu Ala Thr Leu Met Lys Pro Gin Ser His Leu 
230 235 240 245 
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gtg etc ate gat gat cca gtg gat ccc aat ttg ggc get ttt aag caa 883 
Val Leu lie Asp Asp Pro Val Asp Pro Asn Leu Gly Ala Phe Lys Gin 
250 255 ' 260 

aaa gcg ate get ttg cac tgg gag ttc atg ttt ace cgc get atg ttc 931 
Lys Ala lie Ala Leu His Trp Glu Phe Met Phe Thr Arg Ala Met Phe 
265 270 275 

aac act cct gat atg ggt gaa caa ggg aaa att ctg aat aag ate gee 97 9 
Asn Thr Pro Asp Met Gly Glu Gin Gly Lys lie Leu Asn Lys lie Ala 
280 ~ " 285 290 

gac atg gtt gat egg ggt cag ttt gag tec gtg aca gca acg gtg ctg 1027 
Asp Met Val Asp Arg Gly Gin Phe Glu Ser Val Thr Ala Thr Val Leu 
295 300 305 

gat ggg etc aac get gca aac ate atg gag ggg cac egg etc gtt gag 1075 
Asp Gly Leu Asn Ala Ala Asn lie Met Glu Gly His Arg Leu Val Glu 
310 " 315 320 325 

cag ggt aaa acc tea gga aaa att gtt gtg agg gta taaagaggac 1121 
Gin Gly Lys Thr Ser Gly Lys He Val Val Arg Val 
330 335 

ttgaaaaatg cac 1134 



<210> 250 
<211> 337 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Met Ser Ala Gin Met Asp Thr Pro Asp Pro Thr Met Ser Ala Val Ala 
15 10 15 

Met Leu Asp Ser He Pro Ser Asp Gin Pro Asp Phe Leu He Asp Val 
20 25 30 

Glu Val Asp Arg Pro Thr Pro Gly Pro His Asp Leu Leu Val His He 
35 ~ 40 45 

Glu Ala Val Ser He Asn Pro Val Asp Thr Lys Val Arg Met Arg Ala 
50 55 60 

Gly Lys Gin Lys His Pro Lys He Leu Gly Phe Asp Ala Ala Gly Glu 
65 ' 70 75 80 

Val Val Ala Val Gly Ser Gin Val Thr Leu Phe Asn Val Gly Asp Lys 
85 90 95 

Val Phe Tyr Ala Gly Ser Asn Gin Arg Pro Gly Ser Asn Ala Glu Tyr 
100 105 110 

Gin Val Val Asp Glu Arg Leu Val Gly His Ala Pro Gin Ser Leu Gly 
115 120 125 



Ala His Asp Ala Ala Ala Leu Pro Leu Val Ala Leu Thr Ala Trp Glu 
130 135 140 



BGI-132CP 



-402 - 



Ser Leu Phe Asp Arg Leu Gly Val Thr Gin Ser Thr Thr Gly Thr Leu 
145 150 155 160 

Leu Val Leu Gly Gly Ser Gly Gly Val Pro Ser Ala Leu He Gin Leu 
165 170 175 

Ala Arg Ala Leu Thr Gly Leu Lys Val Val Ala Thr Ala Ser Arg Pro 
180 185 190 

Glu Ser Gin Glu Trp Val Thr Lys Leu Gly Ala His Glu Val He Asp 
195 200 205 

His Ser Lys Asp Leu Ser Glu Gin He Ser Asp Val Asp Phe Val Phe 
210 215 220 

Ser Ser Trp Thr Thr Gly Arg Glu Val Glu Leu Ala Thr Leu Met Lys 
225 230 235 240 

Pro Gin Ser His Leu Val Leu He Asp Asp Pro Val Asp Pro Asn Leu 
245 250 255 

Gly Ala Phe Lys Gin Lys Ala He Ala Leu His Trp Glu Phe Met Phe 
260 265 270 

Thr Arg Ala Met Phe Asn Thr Pro Asp Met Gly Glu Gin Gly Lys He 
275 280 285 

Leu Asn Lys He Ala Asp Met Val Asp Arg Gly Gin Phe Glu Ser Val 
290 295 300 

Thr Ala Thr Val Leu Asp Gly Leu Asn Ala Ala Asn He Met Glu Gly 
305 310 315 320 

His Arg Leu Val Glu Gin Gly Lys Thr Ser Gly Lys He Val Val Arg 
325 330 335 



<210> 251 
<211> 1347 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1324) 

<223> RXS01114 

<400> 251 

ttcggtggaa gatatccgca agctggtgct gccgcagctt ttagaaacgg ctcaagcaat 

ttcgacagat ctctctgcac tctaaartaa ggatcaaaaa atg aac cct caa gat 

Met Asn Pro Gin Asp 

1 5 

att gtc ate tgt tec cca ttg cgc acc cca gtt ggt get tac ggc gga 

He Val He Cys Ser Pro Leu Arg Thr Pro Val Gly Ala Tyr Gly Gly 

10 15 20 
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tec ttc acc ggc gtc cct gtt gaa gaa ttg gec acc acc gtg ate aac 
Ser Phe Thr Gly Val Pro Val Glu Glu Leu Ala Thr Thr Val He Asn 
25 30 35 

gcg ate gtt gag gca acc ggc ate acc ggc gac gat gtg gac gat ctg 
Ala He Val Glu Ala Thr Gly He Thr Gly Asp Asp Val Asp Asp Leu 
40 45 50 

ate etc ggc cag gca tec ccc aac ggt gcg get cca gca ctg ggc cgt 
He Leu Gly Gin Ala Ser Pro Asn Gly Ala Ala Pro Ala Leu Gly Arg 
55 60 65 

gtt gtt get eta gat tec aag ctt ggc caa aac gtt cca ggc atg cag 
Val Val Ala Leu Asp Ser Lys Leu Gly Gin Asn Val Pro Gly Met Gin 
70 75 80 85 

ctt gat cgc cgc tgt ggt tec ggc ctg cag gca ate gtc acc get get 
Leu Asp Arg Arg Cys Gly Ser Gly Leu Gin Ala He Val Thr Ala Ala 
90 95 100 

gca cac gtt gca tec ggc get get gat ctg ate ate gca ggt ggc gca 
Ala His Val Ala Ser Gly Ala Ala Asp Leu He He Ala Gly Gly Ala 
105 HO H5 

gaa tec atg age cgc gtt gag tac acc gtg tec ggc gat ate cgt tgg 
Glu Ser Met Ser Arg Val Glu Tyr Thr Val Ser Gly Asp He Arg Trp 
120 125 130 

ggt gtc aag ggc ggc gac atg cag ctt cgt gac cgc ctt gca gaa gca 
Gly Val Lys Gly Gly Asp Met Gin Leu Arg Asp Arg Leu Ala Glu Ala 
135 140 145 

cgc gaa acc get ggc gga cgc aac cac ccg ate cct ggt ggc atg ate 
Arg Glu Thr Ala Gly Gly Arg Asn His Pro He Pro Gly Gly Met He 
150 155 160 165 

gag acc get gag aac ctg cgt cgc gaa tac ggc ate tec cgc gag gag 
Glu Thr Ala Glu Asn Leu Arg Arg Glu Tyr Gly He Ser Arg Glu Glu 
170 175 180 

cag gac aag ate tec gca gcg tec cag cag cgt tgg ggc aag get get 
Gin Asp Lys He Ser Ala Ala Ser Gin Gin Arg Trp Gly Lys Ala Ala 
185 190 195 

gat gcg ggg ctt ttc gac gac gag ate gtg cca gtc acc gtc cct gee 
Asp Ala Gly Leu Phe Asp Asp Glu He Val Pro Val Thr Val Pro Ala 
200 205 210 

aag aag cgc ggc cag gag cca acc ate gtt tct cga gac gag cat ggt 
Lys Lys Arg Gly Gin Glu Pro Thr He Val Ser Arg Asp Glu His Gly 
215 220 225 

cga cca gga aca acc gtc gaa aag ctt get get ttg cgc ccc ate atg 
Arg Pro Gly Thr Thr Val Glu Lys Leu Ala Ala Leu Arg Pro lie Met 
230 235 240 245 

ggc cgc cag gat gcg gaa gca acc gtc acc get ggc aac gcg tec ggc 
Gly Arg Gin Asp Ala Glu Ala Thr Val Thr Ala Gly Asn Ala Ser Gly 
250 255 260 

caa aat gat ggc get get gee gtc ate gtg acc act cgc gee aag gee 
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979 



1027 



1075 



Gin Asn Asp Gly Ala Ala Ala Val He Val Thr Thr Arg Ala Lys Ala 
265 270 275 

gag gag aag ggc ctg cgc cca gtc atg cgt ttg get ggc tgg tct gtg 
Glu Glu Lys Gly Leu Arg Pro Val Met Arg Leu Ala Gly Trp Ser Val 
280 285 290 

get get gtt ccc cca gag acc atg ggt att gga cct gtt cct gec acc 
Ala Ala Val Pro Pro Glu Thr Met Gly He Gly Pro Val Pro Ala Thr 
295 300 305 

aag aag gtc ctg gat cgt ttg ggc ctt acc ctg gag gac ate ggc gcg 
Lys Lys Val Leu Asp Arg Leu Gly Leu Thr Leu Glu Asp He Gly Ala 
310 315 320 325 

ate gaa etc aac gaa get ttc gca get cag gca ctg tct gtg ctg aag 1123 
He Glu Leu Asn Glu Ala Phe Ala Ala Gin Ala Leu Ser Val Leu Lys 
330 335 ■ 340 

gaa tgg aac att tct tgg gaa gat gag cgc gtc aac cca ctg ggt tec 1171 
Glu Trp Asn He Ser Trp Glu Asp Glu Arg Val Asn Pro Leu Gly Ser 
345 350 355 

ggt att tec atg gga cac cca gtc ggt gec acc ggt get cgc atg gca 1219 
Gly He Ser Met Gly His Pro Val Gly Ala Thr Gly Ala Arg Met Ala 
360 365 370 

gta acc ttg get cac cgc atg cag cgt gaa aac act cag tac gga ctg 
Val Thr Leu Ala His Arg Met Gin Arg Glu Asn Thr Gin Tyr Gly Leu 
375 380 385 

gec acc atg tgc ate ggt ggc ggc cag ggt ctt gca get gtc ttt gaa 1315 
Ala Thr Met Cys He Gly Gly Gly Gin. Gly Leu Ala Ala Val Phe Glu 
390 395 400 405 

aag gag aac taaaaatggc tattttgeae age 1347 
Lys Glu Asn 



1267 



<210> 252 
<211> 408 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 252 

Met Asn Pro Gin Asp He Val He Cys Ser Pro Leu Arg Thr Pro Val 
15 10 15 

Gly Ala Tyr Gly Gly Ser Phe Thr Gly Val Pro Val Glu Glu Leu Ala 
20 25 30 

Thr Thr Val He Asn Ala He Val Glu Ala Thr Gly He Thr Gly Asp 
35 40 45 

Asp Val Asp Asp Leu He Leu Gly Gin Ala Ser Pro Asn Gly Ala Ala 
50 55 60 

Pro Ala Leu Gly Arg Val Val Ala Leu Asp Ser Lys Leu Gly Gin Asn 
65 70 75 80 
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Val Pro Gly Met Gin Leu Asp Arg Arg Cys Gly Ser Gly Leu Gin Ala 
85 90 95 

He Val Thr Ala Ala Ala His Val Ala Ser Gly Ala Ala Asp Leu He 
100 105 HO 

He Ala Gly Gly Ala Glu Ser Met Ser Arg Val Glu Tyr Thr Val Ser 
115 120 125 

Gly Asp He Arg Trp Gly Val Lys Gly Gly Asp Met Gin Leu Arg Asp 
130 135 140 

Arg Leu Ala Glu Ala Arg Glu Thr Ala Gly Gly Arg Asn His Pro He 
145 150 155 160 

Pro Gly Gly Met He Glu Thr Ala Glu Asn Leu Arg Arg Glu Tyr Gly 
165 170 175 

He Ser Arg Glu Glu Gin Asp Lys He Ser Ala Ala Ser Gin Gin Arg 
180 185 190 

Trp Gly Lys Ala Ala Asp Ala Gly Leu Phe Asp Asp Glu He Val Pro 
195 200 205 

Val Thr Val Pro Ala Lys Lys Arg Gly Gin Glu Pro Thr He Val Ser 
210 215 220 

Arg Asp Glu His Gly Arg Pro Gly Thr Thr Val Glu Lys Leu Ala Ala 
225 230 235 240 

Leu Arg Pro He Met Gly Arg Gin Asp Ala Glu Ala Thr Val Thr Ala 
245 250 255 

Gly Asn Ala Ser Gly Gin Asn Asp Gly Ala Ala Ala Val He Val Thr 
260 265 270 

Thr Arg Ala Lys Ala Glu Glu Lys Gly Leu Arg Pro Val Met Arg Leu 
275 280 285 

Ala Gly Trp Ser Val Ala Ala Val Pro Pro Glu Thr Met Gly He Gly 
290 295 300 

Pro Val Pro Ala Thr Lys Lys Val Leu Asp Arg Leu Gly Leu Thr Leu 
305 310 315 320 

Glu Asp He Gly Ala He Glu Leu Asn Glu Ala Phe Ala Ala Gin Ala 
325 330 335 

Leu Ser Val Leu Lys Glu Trp Asn He Ser Trp Glu Asp Glu Arg Val 
340 345 350 

Asn Pro Leu Gly Ser Gly He Ser Met Gly His Pro Val Gly ALa Thr 
355 360 365 

Gly Ala Arg Met Ala Val Thr Leu Ala His Arg Met Gin Arg Glu Asn 
370 375 380 

Thr Gin Tyr Gly Leu Ala Thr Met Cys He Gly Gly Gly Gin Gly Leu 
385 390 395 400 

Ala Ala Val Phe Glu Lys Glu Asn 
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<210> 253 
<211> 554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (531) 
<223> RXS01205 

<400> 253 

gta teg gec tat ccg ccg gec ate ate gca gcg get etc gta gga att 

Val Ser Ala Tyr Pro Pro Ala lie He Ala Ala Ala Leu Val Gly He 
15 10 15 

tgc gcg gga gtt ttg ccc cat aat ttt gaa ccc teg cga ata tt~ atg 
Cys Ala Gly Val Leu Pro His Asn Phe Glu Pro Ser Arg He Phe Met 
20 25 30 

ggc gat tec ggc tec atg etc ate ggc ctg ctg ttg get gca gca teg 
Gly Asp Ser Gly Ser Met Leu He Gly Leu Leu Leu Ala Ala Ala Ser 
35 40 45 

acc tea gcg tea gga aaa ate aac atg age ctg tat ggc gca get gat 
Thr Ser Ala Ser Gly Lys He Asn Met Ser Leu Tyr Gly Ala Ala Asp 
50 55 60 

ttt ate gca ttg ate tea ccc ate ate gtt gtt etc gee gee gtg gec 
Phe He Ala Leu He Ser Pro He He Val Val Leu Ala Ala Val Ala 



ate cca ctg etc gac etc gtg atg gca gtg gtt agg cgc gtg ggc agg 
He Pro Leu Leu Asp Leu Val Met Ala Val Val Arg Arg Val Gly Arg 



gga gca tea ccc ttt tec ccg gac aaa atg cat ctg cac cac cga ctg 
Gly Ala Ser Pro Phe Ser Pro Asp Lys Met His Leu His His Arg Leu 
100 105 HO 

ctg tec ate gga cac acc cat agg cgc gtg gtc eta gtg etc tac acc 
Leu Ser He Gly His Thr His Arg Arg Val Val Leu Val Leu Tyr Thr 
115 120 125 

tgg gcg age gec gtg gca ttc ggc gca gtg age ttc tec gtc gtt ccg 
Trp Ala Ser Ala Val Ala Phe Gly Ala Val Ser Phe Ser Val Val Pro 
130 135 140 

cca ctg ttt gec acc gga teg age ate tgt ggc ate etc ate gee gtc 
Pro Leu Phe Ala Thr Gly Ser Ser He Cys Gly He Leu He Ala Val 
145 150 155 160 

get gtc aca gec gtg cca gtg atg aaa age egg cga gee gee aaa ctt 
Ala Val Thr Ala Val Pro Val Met Lys Ser Arg Arg Ala Ala Lys Leu 
165 170 175 

gat taagtgattg tcactttgga ttg 
Asp 
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<210> 254 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Val Ser Ala Tyr Pro Pro Ala He He Ala Ala Ala Leu Val Gly He 
15 10 15 

Cys Ala Gly Val Leu Pro His Asn Phe Glu Pro Ser Arg He Phe Met 
20 25 30 

Gly Asp Ser Gly Ser Met Leu He Gly Leu Leu Leu Ala Ala Ala Ser 
35 40 45 

Thr Ser Ala Ser Gly Lys He Asn Met Ser Leu Tyr Gly Ala Ala Asp 
50 55 60 

Phe He Ala Leu He Ser Pro He He Val Val Leu Ala Ala Val Ala 
65 70 75 80 

He Pro Leu Leu Asp Leu Val Met Ala Val Val Arg Arg Val Gly Arg 
85 90 95 

Gly Ala Ser Pro Phe Ser Pro Asp Lys Met His Leu His His Arg Leu 
100 105 110 

Leu Ser He Gly His Thr His Arg Arg Val Val Leu Val Leu Tyr Thr 
115 120 125 

Trp Ala Ser Ala Val Ala Phe Gly Ala Val Ser Phe Ser Val Val Pro 
130 135 140 

Pro Leu Phe Ala Thr Gly Ser Ser He Cys Gly He Leu He Ala Val 
145 150 155 160 

Ala Val Thr Ala Val Pro Val Met Lys Ser Arg Arg Ala Ala Lys Leu 
165 170 175 

Asp 



<210> 255 
<211> 564 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXS01269 

<400> 255 

gattatctct gcgccgattc agctggcaat agcagcagtt gtattgagag ctcatggtcg 60 

tccgattcta tttcgtcaac cacgacctgg gaaagacggt gtg gta ttt gag atg 115 

Val Val Phe Glu Met 
1 5 
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att aag ttt cga acc atg ctt gaa cca gat gaa aaa cat gta act gat 
He Lys Phe Arg Thr Met Leu Glu Pro Asp Glu Lys His Val Thr Asp 



gaa cag cgt eta act aaa gtt gga aag ctt ctg egg gaa acg agt tta 
Glu Gin Arg Leu Thr Lys Val Gly Lys Leu Leu Arg Glu Thr Ser Leu 
25 30 35 

gat gag tta cct aca etc tgg aat gta ttt aaa ggt gat atg age ctt 
Asp Glu Leu Pro Thr Leu Trp Asn Val Phe Lys Gly Asp Met Ser Leu 



gta ggg cct cga cct ttg ctt gtt age tat ctg gaa cat tac tct tct 

Val Gly Pro Arg Pro Leu Leu Val Ser Tyr Leu Glu His Tyr Ser Ser 

55 60 65 

gaa caa get cga cgc cat gaa gtt cgt cct ggg att act ggt ttg get 

Glu Gin Ala Arg Arg His Glu Val Arg Pro Gly He Thr Gly Leu Ala 



cag gtg aat ggc cgt aat caa act act tgg gat gaa cga ctt aag ttg 

Gin Val Asn Gly Arg Asn Gin Thr Thr Trp Asp Glu Arg Leu Lys Leu 
90 95 100 

gat gtc gaa tat gtg gat cgc tgt agt ttg aaa eta gat ttc aaa ata 

Asp Val Glu Tyr Val Asp Arg Cys Ser Leu Lys Leu Asp Phe Lys He 

105 HO 115 

tta ate gec act gta aaa aca gtt ctt tct aaa aag ggc att agt aat 

Leu He Ala Thr Val Lys Thr Val Leu Ser Lys Lys Gly He Ser Asn 
120 125 130 

gaa ggt cat gtc acg atg cca tec ttc att gaa gaa aga aaa 

Glu Gly His Val Thr Met Pro Ser Phe He Glu Glu Arg Lys 
135 140 145 

tagcaggtaa aaattttact ttc 



<210> 256 
<2il> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Val Val Phe Glu Met He Lys Phe Arg Thr Met Leu Glu Pro Asp Glu 
15 10 15 

Lys His Val Thr Asp Glu Gin Arg Leu Thr Lys Val Gly Lys Leu Leu 
20 25 30 

Arg Glu Thr Ser Leu Asp Glu Leu Pro Thr Leu Trp Asn Val Phe Lys 
35 40 45 

Gly Asp Met Ser Leu Val Gly Pro Arg Pro Leu Leu Val Ser Tyr Leu 
50 55 60 

Glu His Tyr Ser Ser Glu Gin Ala Arg Arg His Glu Val Arg Pro Gly 
65 70 75 80 
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Ile Thr Gly Leu Ala Gin Val Asn Gly Arg Asn Gin Thr Thr Trp Asp 



Glu Arg Leu Lys Leu Asp Val Glu Tyr Val Asp Arg Cys Ser Leu Lys 
100 105 110 

Leu Asp Phe Lys He Leu He Ala Thr Val Lys Thr Val Leu Ser Lys 
115 120 125 

Lys Gly He Ser Asn Glu Gly His Val Thr Met Pro Ser Phe He Glu 
130 135 140 



Glu Arg Lys 
145 



<210> 257 
<211> 510 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (487) 

<223> RXS01421 



<400> 257 

ttgatgcacg tgcagaaatc gtcggcggtc cgtggcaccc atctgttaag ggagactcgg 60 

ttactgcagg gatcctgcga gatcgagtaa acgcctaaag atg acg teg aaa age 11! 

Met Thr Ser Lys Ser 
1 5 



att age ggc aag cgc ccg aat ctg ccg teg etc act gga gcg egg tgg 163 
He Ser Gly Lys Arg Pro Asn Leu Pro Ser Leu Thr Gly Ala Arg Trp 
10 15 20 

etc gcg gcg etc get gtt tat ttt ttg cat gcg ttg gtg ttt ttg teg 211 
Leu Ala Ala Leu Ala Val Tyr Phe Leu His Ala Leu Val Phe Leu Ser 
25 30 35 

gtg tat ccg ttc cag cag teg gaa ctg ttt gec aca ate cat aaa ttt 259 
Val Tyr Pro Phe Gin Gin Ser Glu Leu Phe Ala Thr He His Lys Phe 
40 45 50 

gtc ccc atg cag ctg ggt tea get ggt gta acc ttc ttc ttt ate ttg 307 
Val Pro Met Gin Leu Gly Ser Ala Gly Val Thr Phe Phe Phe lie Leu 
55 60 65 

tec gga ttt ttg ate tat tgg tea aat age cag etc aag ggc atg aag 355 
Ser Gly Phe Leu He Tyr Trp Ser Asn Ser Gin Leu Lys Gly Met Lys 
70 75 80 85 

aat gtg ctg tat tac tgc aag cgc cgc ate acc aag att tat ccc atg 403 
Asn Val Leu Tyr Tyr Cys Lys Arg Arg He Thr Lys He Tyr Pro Met 
90 95 100 

cac ttg att gcg ttg ccg atg ttt att gag gcg teg gcg aag ttc acg 451 
His Leu He Ala Leu Pro Met Phe He Glu Ala Ser Ala Lys Phe Thr 
105 HO 115 
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act aca ggc att acc tgg gtg ctg att ttg cgc gag taaagctgtg 
Thr Thr Gly lie Thr Trp Val Leu He Leu Arg Glu 
120 125 

gctgcggaat gcg 



<210> 258 
<211> 129 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 258 

Met Thr Ser Lys Ser He Ser Gly Lys Arg Pro Asn Leu Pro Ser Leu 



Thr Gly Ala Arg Trp Leu Ala Ala Leu Ala Val Tyr Phe Leu His Ala 

20 25 30 

Leu Val Phe Leu Ser Val Tyr Pro Phe Gin Gin Ser Glu Leu Phe Ala 

35 40 45 

Thr He His Lys Phe Val Pro Met Gin Leu Gly Ser Ala Gly Val Thr 



Phe Phe Phe He Leu Ser Gly Phe Leu He Tyr Trp Ser Asn Ser Gin 
65 70 75 80 

Leu Lys Gly Met Lys Asn Val Leu Tyr Tyr Cys Lys Arg Arg He Thr 
85 90 95 

Lys He Tyr Pro Met His Leu He Ala Leu Pro Met Phe He Glu Ala 
100 105 110 

Ser Ala Lys Phe Thr Thr Thr Gly He Thr Trp Val Leu He Leu Arg 
115 120 125 



<210> 259 
<211> 774 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXS01491 

<400> 259 

aacggtgtga aacacattga agtgtcgttg ggttatccgc gcgaatggga gcattggtct 60 

gggcagcatg tgtggccata tccagtgatg gaggtggaca atg ctg gat gag tct 115 

Met Leu Asp Glu Ser 



ttg ttt cca aat teg gca aag ttt tct ttc att aaa act ggc gat get 
Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe He Lys Thr Gly Asp Ala 
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gtt aat tta gac cat ttc cat cag ttg cat ccg ttg gaa aag gca ctg 
Val Asn Leu Asp His Phe His Gin Leu His Pro Leu Glu Lys Ala Leu 



gta gcg cac teg gtt gat att aga aaa gca gag ttt gga gat gec agg 259 
Val Ala His Ser Val Asp lie Arg Lys Ala Glu Phe Gly Asp Ala Arg 



tgg tgt gca cat cag gca etc caa get ttg gga cga gat age ggt gat 307 
Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly Arg Asp Ser Gly Asp 
55 60 65 

ccc att ttg cgt ggg gaa cga gga atg cca ttg tgg cct tct teg gtg 355 
Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu Trp Pro Ser Ser Val 
70 75 80 85 

tct ggt tea ttg acc cac act gac gga ttc cga get get gtt gtg gcg 403 
Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg Ala Ala Val Val Ala 
90 95 100 

cca cga ttg ttg gtg cgt tct atg gga ttg gat gec gaa cct gcg gag 451 
Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp Ala Glu Pro Ala Glu 
105 110 115 

ccg ttg ccc aag gat gtt ttg ggt tea ate get egg gtg ggg gag att 499 
Pro Leu Pro Lys Asp Val Leu Gly Ser lie Ala Arg Val Gly Glu lie 
120 125 130 

cct caa ctt aag cgc ttg gag gaa caa ggt gtg cac tgc gcg gat cgc 547 
Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val His Cys Ala Asp Arg 
135 140 145 

ctg ctg ttt tgt gee aag gaa gca aca tac aaa gcg tgg ttc ccg ctg 595 
Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys Ala Trp Phe Pro Leu 
150 155 160 165 

acg cat agg tgg ctt ggt ttt gaa caa get gag ate gac ttg cgt gat 643 
Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu lie Asp Leu Arg Asp 
170 175 180 

gat ggc act ttt gtg tec tat ttg ctg gtt cga cca act cca gtg ccg 691 
Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg Pro Thr Pro Val Pro 
185 190 195 

ttt att tea ggt aaa tgg gta ctg cgt gat ggt tat gtc ata get gcg 739 
Phe lie Ser Gly Lys Trp Val Leu Arg Asp Gly Tyr Val lie Ala Ala 
200 205 210 

act gca gtg act tgaactggat ggagaggata cct 774 
Thr Ala Val Thr 
215 



<210> 260 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 260 

Met Leu Asp Glu Ser Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe lie 
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15 10 15 

Lys Thr Gly Asp Ala Val Asn Leu Asp His Phe His Gin Leu His Pro 
20 25 30 

Leu Glu Lys Ala Leu Val Ala His Ser Val Asp lie Arg Lys Ala Glu 
35 40 45 

Phe Gly Asp Ala Arg Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly 
50 55 60 

Arg Asp Ser Gly Asp Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu 



Trp Pro Ser Ser Val Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg 
85 90 95 

Ala Ala Val Val Ala Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp 
100 105 110 

Ala Glu Pro Ala Glu Pro Leu Pro Lys Asp Val Leu Gly Ser lie Ala 
115 120 125 

Arg Val Gly Glu lie Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val 
130 135 140 

His Cys Ala Asp Arg Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys 
145 150 155 160 

Ala Trp Phe Pro Leu Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu 
165 170 175 

lie Asp Leu Arg Asp Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg 
180 185 190 

Pro Thr Pro Val Pro Phe lie Ser Gly Lys Trp Val Leu Arg Asp Gly 
195 200 205 



Tyr Val He Ala Ala Thr Ala Val Thr 



<210> 261 
<211> 615 
<212> DNA 
<213> Corynebact 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXS01572 

<400> 261 

ctgctgtgcg caggcatcac cacctactcc ccaatcgctc gctggaacgt taaagaaggc 60 

gacaaagtag cagtcatggg cctcggcggg actcggacac arg ggt gtc cag ate 115 

Met Gly Val Gin He 

1 5 

get gca gec aag ggt get gag gtt acc gtt erg tec cgt tec cr.g cgc 163 

Ala Ala Ala Lys Gly Ala Glu Val Thr Val Leu Ser Arg Ser Leu Arg 
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aag gca gaa ctt gcc aag gaa etc ggc gca get cgc acg ctt gcg act 
Lys Ala Glu Leu Ala Lys Glu Leu Gly Ala Ala Arg Thr Leu Ala Thr 



tct gat gag gat ttc ttc acc gaa cac gcc ggt gaa ttc gac ttc ate 
Ser Asp Glu Asp Phe Phe Thr Glu His Ala Gly Glu Phe Asp Phe He 



etc aac acc att age gca tec ate cca gtc gac aag tac ctg age ctt 
Leu Asn Thr He Ser Ala Ser He Pro Val Asp Lys Tyr Leu Ser Leu 



etc aag cca cac ggt gtc atg get gtt gtc ggt ctg cca cca gag aag 
Leu Lys Pro His Gly Val Met Ala Val Val Gly Leu Pro Pro Glu Lys 



cag cca ctg age ttc ggt gcg etc ate ggc ggc gga aaa gtc etc acc 
Gin Pro Leu Ser Phe Gly Ala Leu He Gly Gly Gly Lys Val Leu Thr 
90 95 100 



355 



403 



gga tec aac att ggc ggc ate cct gaa acc cag gaa atg etc gac ttc 451 

Gly Ser Asn lie Gly Gly He Pro Glu Thr Gin Glu Met Leu Asp Phe 

105 110 115 

tgt gca aaa cac ggc etc ggt gcg atg ate gaa act gtc ggc gtc aac 499 

Cys Ala Lys His Gly Leu Gly Ala Met He Glu Thr Val Gly Val Asn 
120 125 130 

gat gtt gat gca gcc tac gac cgt gtt gtt gcc ggc gac gtt cag ttc 547 

Asp Val Asp Ala Ala Tyr Asp Arg Val Val Ala Gly Asp Val Gin Phe 

135 140 145 

cgc gtt gtc att gat act get teg ttt get gag gtt gag gcg gtt 592 

Arg Val Val He Asp Thr Ala Ser Phe Ala Glu Val Glu Ala Val 

150 155 160 

taggtttact gaagttcaga ctt 615 



<210> 262 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Gly Val Gin He Ala Ala Ala Lys Gly Ala Glu Val Thr Val Leu 
1 5 10 15 

Ser Arg Ser Leu Arg Lys Ala Glu Leu Ala Lys Glu Leu Gly Ala Ala 
20 25 30 

Arg Thr Leu Ala Thr Ser Asp Glu Asp Phe Phe Thr Glu His Ala Gly 
35 40 45 

Glu Phe Asp Phe He Leu Asn Thr He Ser Ala Ser He Pro Val Asp 
50 55 60 



Lys Tyr Leu Ser Leu Leu Lys Pro His Gly Val Met Ala Val Val Gly 
65 70 75 80 
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Leu Pro Pro Glu Lys Gin Pro Leu Ser Phe Gly Ala Leu lie Gly Gly 



Gly Lys Val Leu Thr Gly Ser Asn He Gly Gly He Pro Glu Thr Gin 
100 105 HO 

Glu Met Leu Asp Phe Cys Ala Lys His Gly Leu Gly Ala Met He Glu 
115 120 125 

Thr Val Gly Val Asn Asp Val Asp Ala Ala Tyr Asp Arg Val Va L Ala 
130 135 140 

Gly Asp Val Gin Phe Arg Val Val He Asp Thr Ala Ser Phe Ala Glu 
145 150 155 160 



Val Glu Ala Val 



<210> 263 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXS02453 



<400> 263 

aaccaacaaa ggtcatctca accggcttaa gaaaattctg ccagctttct gctgattgaa 60 

tcgtgccagc tcagggcata tctcacctaa agtaaacacc atg aaa tea ate ttc 11! 

Met Lys Ser He Phe 
1 5 



att tec ggt gcg gcg aac gga att ggc aaa get gtg gcg ttg aaa ttt 
He Ser Gly Ala Ala Asn Gly He Gly Lys Ala Val Ala Leu Lys Phe 



ctt cac gaa ggt tgg etc gtt gga gee tac gac etc gcg gaa ate acc 
Leu His Glu Gly Trp Leu Val Gly Ala Tyr Asp Leu Ala Glu He Thr 



tac tea cac ccc aat ctt cgc tgg ggc tac etc aat gtt cga cag tec 
Tyr Ser His Pro Asn Leu Arg Trp Gly Tyr Leu Asn Val Arg Gin Ser 



gag teg tgg gac aaa gec eta gaa gac ttt gcg acg cac acc gga ggc 
Glu Ser Trp Asp Lys Ala Leu Glu Asp Phe Ala Thr His Thr Gly Gly 



acc ate gat gtg gtg gac aat aat gee ggc gta att att gag gga ccg 
Thr He Asp Val Val Asp Asn Asn Ala Gly Val He He Glu Gly Pro 
70 " 75 80 85 



ctg cag gac gca gag gag ggg age gtc gac aag ctt ctt gca ate aac 
Leu Gin Asp Ala Glu Glu Gly Ser Val Asp Lys Leu Leu Ala He Asn 
90 95 100 
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gtc aat ggc gtg act ctt ggt gcc cgc gcc get cat cct tat ttg gcg 451 

Val Asn Gly Val Thr Leu Gly Ala Arg Ala Ala His Pro Tyr Leu Ala 
105 110 115 

cgc acg ccg ggc gcc cag ttg tta aac atg tec teg gcg teg gcg gtg 4 99 

Arg Thr Pro Gly Ala Gin Leu Leu Asn Met Ser Ser Ala Ser Ala Val 

120 125 130 

tac ggg cag ccc cag ate gcg gtg tat teg get teg aag ttt tac gtc 547 

Tyr Gly Gin Pro Gin lie Ala Val Tyr Ser Ala Ser Lys Phe Tyr Val 
135 140 145 

gca ggt ctt act gag gcg ctg aat ttg gag tgg egg aaa gac gab att 595 

Ala Gly Leu Thr Glu Ala Leu Asn Leu Glu Trp Arg Lys Asp Asp lie 
150 155 160 165 

cgc gtg gtc gat gtt tgg cct ttg tgg gcg aaa acc gat ttg gtg aac 643 

Arg Val Val Asp Val Trp Pro Leu Trp Ala Lys Thr Asp Leu Val Asn 
170 175 180 

ggc gtg aag get aag tea ctg aag cgt ttg ggt gtc egg ate act ccg 691 

Gly Val Lys Ala Lys Ser Leu Lys Arg Leu Gly Val Arg lie Thr Pro 
185 190 195 

gaa cag gtg gca cag gcg gta tgg gat gcg gtg cat ccg aaa tct egg 739 

Glu Gin Val Ala Gin Ala Val Trp Asp Ala Val His Pro Lys Ser Arg 

200 205 210 

tgg gcg aag gga aag gtg cat cac ggg gtg tea aag ttg gat aag gcg 787 

Trp Ala Lys Gly Lys Val His His Gly Val Ser Lys Leu Asp Lys Ala 
215 220 225 

ctg tat etc atg aaa tct ctg teg cct gat egg gta gcg atg tgt ttt 835 
Leu Tyr Leu Met Lys Ser Leu Ser Pro Asp Arg Val Ala Met Cys Phe 
230 235 240 245 

gcg cga eta ate gcc gga taaatgaatt gattatttta ggc 87 6 

Ala Arg Leu lie Ala Gly 
250 



<210> 264 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met Lys Ser lie Phe lie Ser Gly Ala Ala Asn Gly lie Gly Lys Ala 
15 10 15 

Val Ala Leu Lys Phe Leu His Glu Gly Trp Leu Val Gly Ala Tyr Asp 
20 25 30 

Leu Ala Glu lie Thr Tyr Ser His Pro Asn Leu Arg Trp Gly Tyr Leu 
35 40 45 

Asn Val Arg Gin Ser Glu Ser Trp Asp Lys Ala Leu Glu Asp Phe Ala 
50 55 60 



Thr His Thr Gly Gly Thr lie Asp Val Val Asp Asn Asn Ala Gly Val 
65 70 75 80 
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He He Glu Gly Pro Leu Gin Asp Ala Glu Glu Gly Ser Val Asp Lys 
85 90 95 

Leu Leu Ala He Asn Val Asn Gly Val Thr Leu Gly Ala Arg Ala Ala 
100 105 HO 

His Pro Tyr Leu Ala Arg Thr Pro Gly Ala Gin Leu Leu Asn Met Ser 
115 120 125 

Ser Ala Ser Ala Val Tyr Gly Gin Pro Gin He Ala Val Tyr Ser Ala 
130 135 140 

Ser Lys Phe Tyr Val Ala Gly Leu Thr Glu Ala Leu Asn Leu Glu Trp 
145 150 155 160 

Arg Lys Asp Asp He Arg Val Val Asp Val Trp Pro Leu Trp Ala Lys 
165 170 175 

Thr Asp Leu Val Asn Gly Val Lys Ala Lys Ser Leu Lys Arg Leu Gly 
180 185 190 

Val Arg He Thr Pro Glu Gin Val Ala Gin Ala Val Trp Asp Ala Val 
195 200 205 

His Pro Lys Ser Arg Trp Ala Lys Gly Lys Val His His Gly Val Ser 
210 215 220 

Lys Leu Asp Lys Ala Leu Tyr Leu Met Lys Ser Leu Ser Pro Asp Arg 
225 230 235 240 

Val Ala Met Cys Phe Ala Arg Leu lie Ala Gly 
245 250 



<210> 265 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXS02474 



<400> 265 

tgctggtcta ttgtggcgac cgagggcctt tgaaggttcg acaaactgta taaggccttg 

aatcttgaga atttattttg aggaagcaag aggaagtgtc atg age aaa gtt gca 

Met Ser Lys Val Ala 
1 5 



atg gtt acc ggt ggt gca caa ggc ate ggt cgt gga att tea gag aag 
Met Val Thr Gly Gly Ala Gin Gly He Gly Arg Gly He Ser Glu Lys 



ctg gca gca gat ggt ttc gat att gec gta gec gac ctg cca caa cag 

Leu Ala Ala Asp Gly Phe Asp He Ala Val Ala Asp Leu Pro Gin Gin 

25 30 35 

gaa gaa caa get gca gag acc ate aag ttg att gaa get gca ggt caa 
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Glu Glu Gin Ala Ala Glu Thr lie Lys Leu He Glu Ala Ala Gly Gin 



aag get gta ttc gtt gga tta gat gtc acc gat aag get aat ttc gac 

Lys Ala Val Phe Val Gly Leu Asp Val Thr Asp Lys Ala Asn Phe Asp 
55 60 65 

agt gca att gat gag gca gca gag aaa ctt ggc ggc ttc gat gtg eta 

Ser Ala He Asp Glu Ala Ala Glu Lys Leu Gly Gly Phe Asp Val Leu 



gta aac aac gec ggc ate gca caa att aag cca ctt ctg gaa gtc acc 
Val Asn Asn Ala Gly lie Ala Gin He Lys Pro Leu Leu Glu Val Thr 
90 95 100 

gaa gaa gac eta aag cag ate tac tec gtg aac gtt ttt age gta ttt 
Glu Glu Asp Leu Lys Gin He Tyr Ser Val Asn Val Phe Ser Val Phe 
105 HO H5 

ttt ggt att caa gca gca tec cga aag ttc gat gag ctt ggc gta aaa 
Phe Gly He Gin Ala Ala Ser Arg Lys Phe Asp Glu Leu Gly Val Lys 
120 125 130 

ggc aag ate ate aac get gca tea ate get get ate caa ggt ttc cca 
Gly Lys He He Asn Ala Ala Ser He Ala Ala He Gin Gly Phe Pro 
135 140 145 

ate ttg age gec tac tec acc acc aaa ttc gcg gtt cgt ggc etc acc 
He Leu Ser Ala Tyr Ser Thr Thr Lys Phe Ala Val Arg Gly Leu Thr 
150 155 160 165 

cag get get gcg caa gaa etc gca ccc aag ggt cac acc gtg aat gec 
Gin Ala Ala Ala Gin Glu Leu Ala Pro Lys Gly His Thr Val Asn Ala 
170 175 180 

tac gca cct ggc ate gtg ggc acc gga atg tgg gag caa ate gat gec 
Tyr Ala Pro Gly He Val Gly Thr Gly Met Trp Glu Gin He Asp Ala 
185 190 195 

gag ctt tec aag ate aac ggc aag cca ate ggt gag aac ttc aag gag 
Glu Leu Ser Lys He Asn Gly Lys Pro He Gly Glu Asn Phe Lys Glu 
200 205 210 

tac tec tec tea ate gca ttg ggc cga cca tea gta cct gag gat gta 
Tyr Ser Ser Ser He Ala Leu Gly Arg Pro Ser Val Pro Glu Asp Val 
215 220 225 

gee ggt ctg gtt teg ttc ctg get tct gaa aac tec aac tac ate acc 
Ala Gly Leu Val Ser Phe Leu Ala Ser Glu Asn Ser Asn Tyr He Thr 
230 235 240 245 

gga cag gtc atg ctt gtc gac ggc ggc atg etc tac aac taggggttgc 

Gly Gin Val Met Leu Val Asp Gly Gly Met Leu Tyr Asn 
250 255 

tttcccgcac tea 



<210> 266 
<211> 258 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 266 

Met Ser Lys Val Ala Met Val Thr Gly Gly Ala Gin Gly He Gly Arg 



Gly He Ser Glu Lys Leu Ala Ala Asp Gly Phe Asp He Ala Val Ala 



Asp Leu Pro Gin Gin Glu Glu Gin Ala Ala Glu Thr He Lys Leu He 
35 40 45 

Glu Ala Ala Gly Gin Lys Ala Val Phe Val Gly Leu Asp Val Thr Asp 



Lys Ala Asn Phe Asp Ser Ala He Asp Glu Ala Ala Glu Lys Leu Gly 
65 70 75 80 

Gly Phe Asp Val Leu Val Asn Asn Ala Gly He Ala Gin He Lys Pro 



Leu Leu Glu Val Thr Glu Glu Asp Leu Lys Gin He Tyr Ser Val Asn 
100 105 110 

Val Phe Ser Val Phe Phe Gly He Gin Ala Ala Ser Arg Lys Phe Asp 
115 120 125 

Glu Leu Gly Val Lys Gly Lys He He Asn Ala Ala Ser He Ala Ala 
130 135 140 

He Gin Gly Phe Pro He Leu Ser Ala Tyr Ser Thr Thr Lys Phe Ala 
145 150 155 160 

Val Arg Gly Leu Thr Gin Ala Ala Ala Gin Glu Leu Ala Pro Lys Gly 
165 170 175 

His Thr Val Asn Ala Tyr Ala Pro Gly He Val Gly Thr Gly Met Trp 
180 185 190 

Glu Gin lie Asp Ala Glu Leu Ser Lys He Asn Gly Lys Pro He Gly 
195 200 205 

Glu Asn Phe Lys Glu Tyr Ser Ser Ser He Ala Leu Gly Arg Pro Ser 
210 215 220 

Val Pro Glu Asp Val Ala Gly Leu Val Ser Phe Leu Ala Ser Glu Asn 
225 230 235 240 

Ser Asn Tyr He Thr Gly Gin Val Met Leu Val Asp Gly Gly Met Leu 
245 250 255 



<210> 267 
<211> 1224 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1201) 
<223> RXS02485 

<400> 267 

cggtggtcag tgcttggtgc accttgccga cgggctgatt gatcgtaatg gtg-ctttctg 60 

tacgcgttgc catgaggata agactaccgt tagtggggtg ttg gat tea teg eta 115 

Leu Asp Ser Ser Leu 



gec cag gaa ate gee gcg ate gac ggc gtc gaa etc gat teg gaa gtc 
Ala Gin Glu He Ala Ala He Asp Gly Val Glu Leu Asp Ser Glu Val 



act ttc gec gat ctg acg ace etc cgc ate ggc gga aaa ccc cgc age 
Thr Phe Ala Asp Leu Thr Thr Leu Arg He Gly Gly Lys Pro Arg Ser 



gec gta cgt tgc cag acc acg gag gcg ctg gtc age gec ata aaa ttg 
Ala Val Arg Cys Gin Thr Thr Glu Ala Leu Val Ser Ala He Lys Leu 



ctt gac gac gee tec etc ccc etc etc att gtc ggc ggc ggg tec aat 
Leu Asp Asp Ala Ser Leu Pro Leu Leu He Val Gly Gly Gly Ser Asn 



etc gtc gtg gee gac ggc gat ctg gat gtt att gee gtc ate ate gaa 
Leu Val Val Ala Asp Gly Asp Leu Asp Val He Ala Val He He Glu 
70 75 80 85 

acc gac gac gtc tec ate aac etc acc gac ggt etc etc acc gee gat 
Thr Asp Asp Val Ser He Asn Leu Thr Asp Gly Leu Leu Thr Ala Asp 
90 95 100 

gca ggc get gtt tgg gac gat gtt gtc cac ctt teg gtg gat gee ggc 
Ala Gly Ala Val Trp Asp Asp Val Val His Leu Ser Val Asp Ala Gly 
105 110 115 

etc ggt gga att gaa tgc etc tec gga ate ccc ggc tec gec ggc gec 
Leu Gly Gly He Glu Cys Leu Ser Gly He Pro Gly Ser Ala Gly Ala 
120 125 130 

acc cca gtc caa aac gtg ggc gee tac ggc acg gaa gtt tec gat gta 
Thr Pro Val Gin Asn Val Gly Ala Tyr Gly Thr Glu Val Ser Asp Val 
135 140 145 

etc acc cgc gtc cag ctt etc gac cgc acc acc cac caa gtc tec tgg 
Leu Thr Arg Val Gin Leu Leu Asp Arg Thr Thr His Gin Val Ser Trp 
150 155 160 165 



gtc gac gec tec gaa etc gac etc tct tac 
Val Asp Ala Ser Glu Leu Asp Leu Ser Tyr 
170 175 



cga tac tec aat etc aaa 
Arg Tyr Ser Asn Leu Lys 
180 



ttc acc aac cgc gca gtc grc ttg gcg ate gaa etc cag etc etc acc 
Phe Thr Asn Arg Ala Val Val Leu Ala He Glu Leu Gin Leu Leu Thr 
185 190 195 



gac gga ttg tec gcg ccg eta cgt ttt ggt gaa ttg gga cgt cga tta 
Asp Gly Leu Ser Ala Pro Leu Arg Phe Gly Glu Leu Gly Arg Arg Leu 
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gcg ate tec gag gec gaa ccc cac cca cgt cgc ccc gtc cgc atg gtc 787 
Ala lie Ser Glu Ala Glu Pro His Pro Arg Arg Pro Val Arg Met Val 
215 220 225 

cgc gac gec gtc eta gaa etc cgc cgc gec aaa ggc atg gtc gtg gaa 835 
Arg Asp Ala Val Leu Glu Leu Arg Arg Ala Lys Gly Met Val Val Glu 
230 235 240 245 

cac acc gac cac gac acc tgg tec gec gga tec ttc ttc acc aac cca 883 
His Thr Asp His Asp Thr Trp Ser Ala Gly Ser Phe Phe Thr Asn Pro 
250 255 260 

ate gtc gac cca gec ctt gee gac gca gtc ttt gaa aaa gtc ggc gaa 931 
He Val Asp Pro Ala Leu Ala Asp Ala Val Phe Glu Lys Val Gly Glu 
265 270 275 

ccc acc atg ccc cgc ttc cca gec ggc gat ggc aaa gaa aaa etc tec 979 
Pro Thr Met Pro Arg Phe Pro Ala Gly Asp Gly Lys Glu Lys Leu Ser 
280 285 290 

gca gee tgg etc ate gaa cgc gee ggc ttc aaa aag gga cac ccc ggc 1027 
Ala Ala Trp Leu He Glu Arg Ala Gly Phe Lys Lys Gly His Pro Gly 
295 300 305 

gca ggc gca aaa gec tec ctg age acc aaa cac acc etc gca etc acc 1075 
Ala Gly Ala Lys Ala Ser Leu Ser Thr Lys His Thr Leu Ala Leu Thr 
310 315 320 325 

aac cgt ggc gac gee cgc gec tec gac etc gtc gca tta gec aaa gaa 1123 
Asn Arg Gly Asp Ala Arg Ala Ser Asp Leu Val Ala Leu Ala Lys Glu 
330 335 340 

ate cgc gac gga gtc etc gaa acc ttc ggc gtc acc etc gtc cca gaa 1171 
He Arg Asp Gly Val Leu Glu Thr Phe Gly Val Thr Leu Val Pro Glu 
345 350 355 

ccc gtc tgg att gga ate age ate gar gac tgaattttcc gacgtccctg 1221 
Pro Val Trp He Gly He Ser He Asp Asp 
360 365 



<210> 268 
<211> 367 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Leu Asp Ser Ser Leu Ala Gin Glu He Ala Ala He Asp Gly Val Glu 
15 10 15 

Leu Asp Ser Glu Val Thr Phe Ala Asp Leu Thr Thr Leu Arg He Gly 
20 25 30 

Gly Lys Pro Arg Ser Ala Val Arg Cys Gin Thr Thr Glu Ala Leu Val 
35 40 45 

Ser Ala lie Lys Leu Leu Asp Asp Ala Ser Leu Pro Leu Leu He Val 
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50 55 60 

Gly Gly Gly Ser Asn Leu Val Val Ala Asp Gly Asp Leu Asp Val lie 



Ala Val lie He Glu Thr Asp Asp Val Ser He Asn Leu Thr Asp Gly 
85 90 95 

Leu Leu Thr Ala Asp Ala Gly Ala Val Trp Asp Asp Val Val His Leu 
100 105 110 

Ser Val Asp Ala Gly Leu Gly Gly lie Glu Cys Leu Ser Gly He Pro 
115 120 125 

Gly Ser Ala Gly Ala Thr Pro Val Gin Asn Val Gly Ala Tyr Gly Thr 
130 135 140 

Glu Val Ser Asp Val Leu Thr Arg Val Gin Leu Leu Asp Arg Thr Thr 
145 150 155 160 

His Gin Val Ser Trp Val Asp Ala Ser Glu Leu Asp Leu Ser Tyr Arg 
165 170 175 

Tyr Ser Asn Leu Lys Phe Thr Asn Arg Ala Val Val Leu Ala He Glu 
180 185 190 

Leu Gin Leu Leu Thr Asp Gly Leu Ser Ala Pro Leu Arg Phe Gly Glu 
195 200 205 

Leu Gly Arg Arg Leu Ala He Ser Glu Ala Glu Pro His Pro Arg Arg 
210 215 220 

Pro Val Arg Met Val Arg Asp Ala Val Leu Glu Leu Arg Arg Ala Lys 
225 230 235 240 

Gly Met Val Val Glu His Thr Asp His Asp Thr Trp Ser Ala Gly Ser 
245 250 255 

Phe Phe Thr Asn Pro He Val Asp Pro Ala Leu Ala Asp Ala Val Phe 
260 265 270 

Glu Lys Val Gly Glu Pro Thr Met Pro Arg Phe Pro Ala Gly Asp Gly 
275 280 285 

Lys Glu Lys Leu Ser Ala Ala Trp Leu He Glu Arg Ala Gly Phe Lys 
290 295 300 

Lys Gly His Pro Gly Ala Gly Ala Lys Ala Ser Leu Ser Thr Lys His 
305 310 315 320 

Thr Leu Ala Leu Thr Asn Arg Gly Asp Ala Arg Ala Ser Asp Leu Val 
325 330 335 

Ala Leu Ala Lys Glu He Arg Asp Gly Val Leu Glu Thr Phe Gly Val 
340 345 350 

Thr Leu Val Pro Glu Pro Val Trp He Gly He Ser lie Asp Asp 
355 360 365 



<210> 269 
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<211> 1641 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1618) 
<223> RXS02539 

<400> 269 

ggctgctaag cgtgcgaatg tgcgcgttgt cacaatcgtt gaccaagtgt cacctgacgc 60 

acaggtagtg ctcaggtgga ggtggcccaa aggagaccca atg act gtc tac gca 115 

Met Thr Val Tyr Ala 



aat cca gga acc gaa ggc teg ate gtt aac tat gaa aag cgc tac gag 163 
Asn Pro Gly Thr Glu Gly Ser lie Val Asn Tyr Glu Lys Arg Tytr Glu 



aac tac att ggt ggc aag tgg gtt cca ccg gta gag ggc cag tac ctt 
Asn Tyr lie Gly Gly Lys Trp Val Pro Pro Val Glu Gly Gin Tyr Leu 



gag aac att tea cct gtc act ggt gaa gtt ttc tgt gag gtc gca cgt 259 

Glu Asn lie Ser Pro Val Thr Gly Glu Val Phe Cys Glu Val Ala Arg 

40 45 50 

ggc acc gca gcg gac gtg gag ctt gca ctg gat get gca cat gca gee 307 

Gly Thr Ala Ala Asp Val Glu Leu Ala Leu Asp Ala Ala His Ala Ala 

55 60 65 

get gat gcg tgg ggc aag act tct gtc get gaa cgt get ctg ate ctg 355 

Ala Asp Ala Trp Gly Lys Thr Ser Val Ala Glu Arg Ala Leu lie Leu 



cac cgc att gcg gac cgc atg gaa gag cac ctg gaa gaa ate gca gtt 

His Arg lie Ala Asp Arg Met Glu Glu His Leu Glu Glu lie Ala Val 

90 95 100 

gca gaa acc tgg gag aac ggc aag gca gtc cgt gag act ctt get gca 

Ala Glu Thr Trp Glu Asn Gly Lys Ala Val Arg Glu Thr Leu Ala Ala 

105 110 115 

gat ate cca ctg gca ate gac cac ttc cgc tac ttt get ggc gcg ate 

Asp lie Pro Leu Ala lie Asp His Phe Arg Tyr Phe Ala Gly Ala lie 

120 125 130 

cgt get cag gaa gat cgt tec tea cag ate gac cac aac act gtt get 

Arg Ala Gin Glu Asp Arg Ser Ser Gin lie Asp His Asn Thr Val Ala 

135 140 145 

tac cac ttc aac gag cca ate ggt gtt gtt ggt cag ate att cct tgg 

Tyr His Phe Asn Glu Pro lie Gly Val Val Gly Gin lie lie Pro Trp 

150 155 160 165 

aac ttc cca ate etc atg get acc tgg aag etc gca ccg gca ctt get 

Asn Phe Pro lie Leu Met Ala Thr Trp Lys Leu Ala Pro Ala Leu Ala 

170 175 180 



gca ggt aac gcg ate gtc atg aag cca get gag cag acc cca gca tec 



691 
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Ala Gly Asn Ala He Val Met Lys Pro Ala Glu Gin Thr Pro Ala Ser 
185 190 195 

att ttg tat ctg att aac ate ate ggc gat etc ate cca gag ggc gtc 
He Leu Tyr Leu He Asn He He Gly Asp Leu He Pro Glu Gly Val 
200 205 210 

etc aac ate gtc aac gga etc ggc ggt gaa gca ggc get gca ctg tec 
Leu Asn He Val Asn Gly Leu Gly Gly Glu Ala Gly Ala Ala Leu Ser 
215 220 225 

ggc tct aat egg att ggc aag att get ttc acc ggt tec acc gag gtc 
Gly Ser Asn Arg He Gly Lys He Ala Phe Thr Gly Ser Thr Glu Val 
230 235 240 245 

ggc aag ctg ate aac cgc get gca tec gac aag ate att cct gtc acc 
Gly Lys Leu He Asn Arg Ala Ala Ser Asp Lys He He Pro Val Thr 
250 255 260 

ctg gag etc ggc ggt aag tec cca tec ate ttc ttc tec gat gtt ctg 
Leu Glu Leu Gly Gly Lys Ser Pro Ser He Phe Phe Ser Asp Val Leu 
265 270 275 

tea cag gat gac gee ttc gca gag aag gca gtt gaa ggc ttc gcg atg 
Ser Gin Asp Asp Ala Phe Ala Glu Lys Ala Val Glu Gly Phe Ala Met 
280 285 290 

ttc gec etc aat cag ggt gaa gtt tgt acc tgt cct tec cgt gca ctt 
Phe Ala Leu Asn Gin Gly Glu Val Cys Thr Cys Pro Ser Arg Ala Leu 
295 300 305 

gtt cat gag tec ate get gat gaa ttc etc gag ctt ggc gtg aag cga 
Val His Glu Ser He Ala Asp Glu Phe Leu Glu Leu Gly Val Lys Arg 
310 315 320 325 

gtt cag aac ate aag ctg ggt aac cca ctt gat act gaa acc atg atg 
Val Gin Asn He Lys Leu Gly Asn Pro Leu Asp Thr Glu Thr Met Met 
330 335 340 

ggt get cag gcg tec cag gag cag atg gac aag ate tec tec tac ctg 
Gly Ala Gin Ala Ser Gin Glu Gin Met Asp Lys He Ser Ser Tyr Leu 
345 350 355 

aag ate ggc cca gaa gaa ggc get caa acc etc act ggt ggc aag gtc 
Lys He Gly Pro Glu Glu Gly Ala Gin Thr Leu Thr Gly Gly Lys Val 
360 365 370 

aac aag gtt gat ggc atg gag aac ggt tac tac att gag cca acc gtt 
Asn Lys Val Asp Gly Met Glu Asn Gly Tyr Tyr He Glu Pro Thr Val 
375 380 385 

ttc cgc ggc acc aac gac atg agg ate ttc cgc gag gaa ate ttc gga 
Phe Arg Gly Thr Asn Asp Met Arg He Phe Arg Glu Glu He Phe Gly 
390 395 400 405 

cca gtc ctt tct gtt get acc ttc age gac ttc gat gag gee ate cgt 
Pro Val Leu Ser Val Ala Thr Phe Ser Asp Phe Asp Glu Ala He Arg 
410 415 420 



att gca aac gac acc aac tac ggc etc ggc get ggt gtc tgg age cgt 
He Ala Asn Asp Thr Asn Tyr Gly Leu Gly Ala Gly Val Trp Ser Arg 
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gac caa aac acc att tat cgt gca ggt cgc gca ate cag get ggt cga 1459 
Asp Gin Asn Thr He Tyr Arg Ala Gly Arg Ala He Gin Ala Gly Arg 
440 445 450 

gtt tgg gtc aac cag tac cac aac tac cca gcg cac tec get ttc ggt 1507 
Val Trp Val Asn Gin Tyr His Asn Tyr Pro Ala His Ser Ala Phe Gly 
455 460 465 

gga tac aag gag tec ggc ate ggc cgt gag aac cac etc atg atg ctg 1555 
Gly Tyr Lys Glu Ser Gly He Gly Arg Glu Asn His Leu Met Met Leu 
470 475 480 485 

aac cac tac cag cag acc aag aac ctg ttg gtc tec tac gat cca aac 1603 
Asn His Tyr Gin Gin Thr Lys Asn Leu Leu Val Ser Tyr Asp Pro Asn 
490 495 500 

cca acc gga ctg ttc tgatctaagc gttaagtcct aga 1641 
Pro Thr Gly Leu Phe 
505 



<210> 270 
<211> 506 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Thr Val Tyr Ala Asn Pro Gly Thr Glu Gly Ser He Val Asn Tyr 



Glu Lys Arg Tyr Glu Asn Tyr He Gly Gly Lys Trp Val Pro Pro Val 

20 25 30 

Glu Gly Gin Tyr Leu Glu Asn He Ser Pro Val Thr Gly Glu Val Phe 

35 40 45 

Cys Glu Val Ala Arg Gly Thr Ala Ala Asp Val Glu Leu Ala Leu Asp 

50 55 60 

Ala Ala His Ala Ala Ala Asp Ala Trp Gly Lys Thr Ser Val Ala Glu 



Arg Ala Leu He Leu His Arg He Ala Asp Arg Met Glu Glu His Leu 
85 90 95 

Glu Glu He Ala Val Ala Glu Thr Trp Glu Asn Gly Lys Ala Val Arg 
100 105 110 

Glu Thr Leu Ala Ala Asp He Pro Leu Ala He Asp His Phe Arg Tyr 
115 120 125 

Phe Ala Gly Ala He Arg Ala Gin Glu Asp Arg Ser Ser Gin He Asp 
130 135 140 

His Asn Thr Val Ala Tyr His Phe Asn Glu Pro He Gly Val Val Gly 
145 150 155 160 

Gin lie lie Pro Trp Asn Phe Pro lie Leu Met Ala Thr Trp Lys Leu 
165 170 175 
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Ala Pro Ala Leu Ala Ala Gly Asn Ala He Val Met Lys Pro Ale Glu 
180 185 190 

Gin Thr Pro Ala Ser He Leu Tyr Leu He Asn He He Gly Asp Leu 
195 200 205 

He Pro Glu Gly Val Leu Asn He Val Asn Gly Leu Gly Gly Glu Ala 
210 215 220 

Gly Ala Ala Leu Ser Gly Ser Asn Arg He Gly Lys He Ala Phe Thr 
225 230 235 240 

Gly Ser Thr Glu Val Gly Lys Leu He Asn Arg Ala Ala Ser Asp Lys 
245 250 255 

He He Pro Val Thr Leu Glu Leu Gly Gly Lys Ser Pro Ser He Phe 
260 265 270 

Phe Ser Asp Val Leu Ser Gin Asp Asp Ala Phe Ala Glu Lys Ala Val 
275 280 285 

Glu Gly Phe Ala Met Phe Ala Leu Asn Gin Gly Glu Val Cys Thr Cys 
290 295 300 

Pro Ser Arg Ala Leu Val His Glu Ser He Ala Asp Glu Phe Leu Glu 
305 310 315 320 

Leu Gly Val Lys Arg Val Gin Asn He Lys Leu Gly Asn Pro Leu Asp 
325 330 335 

Thr Glu Thr Met Met Gly Ala Gin Ala Ser Gin Glu Gin Met Asp Lys 
340 345 350 

He Ser Ser Tyr Leu Lys He Gly Pro Glu Glu Gly Ala Gin Thr Leu 
355 360 365 

Thr Gly Gly Lys Val Asn Lys Val Asp Gly Met Glu Asn Gly Tyr Tyr 
370 375 380 

He Glu Pro Thr Val Phe Arg Gly Thr Asn Asp Met Arg He Phe Arg 
385 390 395 400 

Glu Glu lie Phe Gly Pro Val Leu Ser Val Ala Thr Phe Ser Asp Phe 
405 410 415 

Asp Glu Ala He Arg He Ala Asn Asp Thr Asn Tyr Gly Leu Gly Ala 
420 425 430 

Gly Val Trp Ser Arg Asp Gin Asn Thr He Tyr Arg Ala Gly Arg Ala 
435 440 445 

He Gin Ala Gly Arg Val Trp Val Asn Gin Tyr His Asn Tyr Pro Ala 
450 455 460 

His Ser Ala Phe Gly Gly Tyr Lys Glu Ser Gly He Gly Arg Glu Asn 
465 470 475 480 



His Leu Met Met Leu Asn His Tyr Gin Gin Thr Lys Asn Leu Leu Val 
485 490 495 
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Ser Tyr Asp Pro Asn Pro Thr Gly Leu Phe 
500 505 



<210> 271 
<211> 1227 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1204) 
<223> RXS02578 

<400> 271 

ggcaaaaatg aggaacagca cgcccgcaat aatgaggacc gttgcagatc gcttcataaa 60 

aacagcccac acctttccgc taaactcgca tgttgaaata atg tct acc caa tea 115 

Met Ser Thr Gin Ser 
1 5 

tat gca ccc ate cgc cat cgc gga ttc ate age tea etc gag gga eta 163 

Tyr Ala Pro lie Arg His Arg Gly Phe lie Ser Ser Leu Glu Gly Leu 



cgc gca ate gee tec ctg gga gtc ttg gcg acc cac gtt gca ttc caa 
Arg Ala lie Ala Ser Leu Gly Val Leu Ala Thr His Val Ala Phe Gin 



acc tec gtc gac ccc gee age aac ate ggt gca gta etc gcg cgi ttc 
Thr Ser Val Asp Pro Ala Ser Asn lie Gly Ala Val Leu Ala Arg Phe 



gac ttt ttc gtc gec gtc ttc ttc gee etc tec gec ttc gtt ctt tgg 
Asp Phe Phe Val Ala Val Phe Phe Ala Leu Ser Ala Phe Val Leu Trp 



cga cgc cgc gee ggg caa cca gtg gga ctg tac tac etc aaa cgc eta 
Arg Arg Arg Ala Gly Gin Pro Val Gly Lea Tyr Tyr Leu Lys Arg Leu 



gee cgc ate atg ccc gca tac tgg gca acq gtc att gca gtc ctg ctg 

Ala Arg lie Met Pro Ala Tyr Trp Ala Thr Val lie Ala Val Leu Leu 

90 95 100 

ttt att ccc acc ggc ccc tgg tta gec aac ctg acg atg acc caa ate 

Phe lie Pro Thr Gly Pro Trp Leu Ala Asn Leu Thr Met Thr Gin lie 

105 110 115 

tac tgg cca gac ggg etc atg aca ggc etc acc cac ctt tgg tec ctg 

Tyr Trp Pro Asp Gly Leu Met Thr Gly Leu Thr His Leu Trp Ser Leu 
120 125 130 

tgc gtg gaa gtg gcg ttt tac ctg gtg atg ccg ctt etc gcg tgg gtg 
Cys Val Glu Val Ala Phe Tyr Leu Val Met Pro Leu Leu Ala Trp Val 
135 140 145 

ttg gat agg ttt ggt egg ccg gtg cgc ate ctg ttg att gtt get ggg 
Leu Asp Arg Phe Gly Arg Pro Val Arg lie Leu Leu lie Val Gly Gly 

150 155 160 165 
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gca gtg ttg agt ctg gcg tgg ccg tgg att ccc ctt gtg gag cat gcg 643 
Ala Val Leu Ser Leu Ala Trp Pro Trp lie Pro Leu Val Glu His Ala 
170 175 180 

ttg gac gag ggg tgg gcg aac atg cag ate tgg cca ccc get tac get 691 
Leu Asp Glu Gly Trp Ala Asn Met Gin lie Trp Pro Pro Ala Tyr Ala 
185 190 195 

tgc tgg ttt gca gtc ggc atg ate gec gca gaa att gaa gga gtt cga 739 
Cys Trp Phe Ala Val Gly Met He Ala Ala Glu He Glu Gly Val Arg 
200 205 210 

ttc cca egg gtt ccg age ttt gtg tgg gtg ggt tta get tta gtg gtc 787 
Phe Pro Arg Val Pro Ser Phe Val Trp Val Gly Leu Ala Leu Val Val 
215 220 225 

get tgg ate gcg ggc caa gaa tgg ttc gga cca eta ggt tta gtg cac 835 
Ala Trp He Ala Gly Gin Glu Trp Phe Gly Pro Leu Gly Leu Val His 
230 235 240 245 

ccc age ccc tgg gaa ttc aac tta aga gtc etc gcg ggc aca ctt ttc 883 
Pro Ser Pro Trp Glu Phe Asn Leu Arg Val Leu Ala Gly Thr Leu Phe 
250 255 260 

get gta ttt ctg gtg gtt ccc tac gcg ctg ggt acg ccc tct egg ctt 931 
Ala Val Phe Leu Val Val Pro Tyr Ala Leu Gly Thr Pro Ser Arg Leu 
265 270 275 

ctt gat tec agt tgg atg aaa acg etc ggc acc tgg teg tat tec ate 979 
Leu Asp Ser Ser Trp Met Lys Thr Leu Gly Thr Trp Ser Tyr Ser He 
280 285 290 

ttc etc tgg cac ctt ccc gtg ctg acg att gtg ttc cca ctg etc ggg 1027 
Phe Leu Trp His Leu Pro Val Leu Thr He Val Phe Pro Leu Leu Gly 
295 300 305 

ttg cct tta ttt agt gga aat ttc ctg ttg gtg ttc ate gtg acg gtc 1075 
Leu Pro Leu Phe Ser Gly Asn Phe Leu Leu Val Phe He Val Thr Val 
310 315 320 325 

ttg ttg acg ate cca gtt gec gec ate age tac acc ttc ate gaa gag 1123 
Leu Leu Thr He Pro Val Ala Ala He Ser Tyr Thr Phe He Glu Glu 
330 335 340 

ccc ate age ggt gga ccc ggc gcg cca ttc agg ctg ggg gtc gtt agg 1171 
Pro He Ser Gly Gly Pro Gly Ala Pro Phe Arg Leu Gly Val Val Arg 
345 350 355 

att cac cat ttt tct ggg ggt agg tct gga aaa tgatgaattg gcaccacgtc 1224 
He His His Phe Ser Gly Gly Arg Ser Gly Lys 
360 365 



<210> 272 
<211> 368 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 272 
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Met Ser Thr Gin Ser Tyr Ala Pro lie Arg His Arg Gly Phe lie Ser 

15 10 15 

Ser Leu Glu Gly Leu Arg Ala He Ala Ser Leu Gly Val Leu Ala Thr 

20 25 30 

His Val Ala Phe Gin Thr Ser Val Asp Pro Ala Ser Asn He Gly Ala 

35 40 45 

Val Leu Ala Arg Phe Asp Phe Phe Val Ala Val Phe Phe Ala Leu Ser 



Ala Phe Val Leu Trp Arg Arg Arg Ala Gly Gin Pro Val Gly Leu Tyr 
65 70 75 80 

Tyr Leu Lys Arg Leu Ala Arg He Met Pro Ala Tyr Trp Ala Thr Val 
85 90 95 

He Ala Val Leu Leu Phe He Pro Thr Gly Pro Trp Leu Ala Asn Leu 
100 105 110 

Thr Met Thr Gin He Tyr Trp Pro Asp Gly Leu Met Thr Gly Leu Thr 
115 120 125 

His Leu Trp Ser Leu Cys Val Glu Val Ala Phe Tyr Leu Val Met Pro 
130 135 140 

Leu Leu Ala Trp Val Leu Asp Arg Phe Gly Arg Pro Val Arg He Leu 
145 150 155 160 

Leu He Val Gly Gly Ala Val Leu Ser Leu Ala Trp Pro Trp He Pro 
165 170 175 

Leu Val Glu His Ala Leu Asp Glu Gly Trp Ala Asn Met Gin He Trp 
180 185 190 

Pro Pro Ala Tyr Ala Cys Trp Phe Ala Val Gly Met He Ala Ala Glu 
195 200 205 

He Glu Gly Val Arg Phe Pro Arg Val Pro Ser Phe Val Trp Val Gly 
210 215 220 

Leu Ala Leu Val Val Ala Trp He Ala Gly Gin Glu Trp Phe Gly Pro 
225 230 235 240 

Leu Gly Leu Val His Pro Ser Pro Trp Glu Phe Asn Leu Arg Val Leu 
245 250 255 

Ala Gly Thr Leu Phe Ala Val Phe Leu Val Val Pro Tyr Ala Leu Gly 
260 265 270 

Thr Pro Ser Arg Leu Leu Asp Ser Ser Trp Met Lys Thr Leu Gly Thr 
275 280 285 

Trp Ser Tyr Ser He Phe Leu Trp His Leu Pro Val Leu Thr He Val 
290 295 300 

Phe Pro Leu Leu Gly Leu Pro Leu Phe Ser Gly Asn Phe Leu Leu Val 
305 310 315 320 

Phe He Val Thr Val Leu Leu Thr He Pro Val Ala Ala He Ser Tyr 
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Thr Phe He Glu Glu Pro He Ser Gly Gly Pro Gly Ala Pro Phe Arg 
340 345 350 

Leu Gly Val Val Arg He His His Phe Ser Gly Gly Arg Ser Gly Lys 
355 360 365 



<210> 273 
<211> 1089 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1066) 
<223> RXS02741 

<400> 273 

actggtcacc tggtttggtc tgcactctga ctcccctcaa aagggcacaa tttggtcaat 

ttcccaacct tgtctttcag tcatggttag tgtgggaacc atg aag gca ate tta 

Met Lys Ala He Leu 



gtt tec cgc acc ggc gga cca gag gtg ttg gag ttc acc gac act gac 163 

Val Ser Arg Thr Gly Gly Pro Glu Val Leu Glu Phe Thr Asp Thr Asp 

10 15 20 

gec cca aag ccc act gat gat cag gtt tta gtt gaa gtt gat atg get 211 

Ala Pro Lys Pro Thr Asp Asp Gin Val Leu Val Glu Val Asp Met Ala 



ggc gtc aac ttt att gat act tac tat cgc cag ggt gaa tat cac get 259 

Gly Val Asn Phe He Asp Thr Tyr Tyr Arg Gin Gly Glu Tyr His Ala 
40 45 50 

cgc ctg ccg ttt ate cca ggt ttt gaa ggc act ggt egg gtg ttg gag 307 

Arg Leu Pro Phe lie Pro Gly Phe Glu Gly Thr Gly Arg Val Leu Glu 
55 60 65 

gat ccg cag ggg ttg att gcg gcg ggt acc aag_ gtg gcg tgg tgt gat 355 

Asp Pro Gin Gly Leu He Ala Ala Gly Thr Lys Val Ala Trp Cys Asp 
70 75 80 85 

gee atg ggt teg tat get cag cag gtg tgt gtg ccg egg gat cgc ttg 403 

Ala Met Gly Ser Tyr Ala Gin Gin Val Cys Val Pro Arg Asp Arg Leu 
90 95 100 

gtg gcg gtt ccc gag ggc gtg agt teg gaa gtg get gcg teg atg ttg 451 

Val Ala Val Pro Glu Gly Val Ser Ser Glu Val Ala Ala Ser Met Leu 
105 110 115 

atg cag gga ate act gcg cat tat eta acc aat ggt gtg tat gag ctt 499 

Met Gin Gly He Thr Ala His Tyr Leu Thr Asn Gly Val Tyr Glu Leu 
120 125 130 
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gaa gag ggc gat tct tgc etc ate act get ggc gcg ggt ggt gtt gga 547 
Glu Glu Gly Asp Ser Cys Leu He Thr Ala Gly Ala Gly Gly Val Gly 
135 140 145 

ttg ttg get acg cag atg gcg gcg gec aag gga gtg cgc gtg tac age 595 
Leu Leu Ala Thr Gin Met Ala Ala Ala Lys Gly Val Arg Val Tyr Ser 
150 155 160 165 

gtg gtg tec acg gat gaa aaa get gag ctt get ttg gat gec ggt get 643 
Val Val Ser Thr Asp Glu Lys Ala Glu Leu Ala Leu Asp Ala Gly Ala 
170 175 180 

tat gag gtg ttt cgt tat tec gat aat ttg gcg gag cag gtt cgt egg 691 
Tyr Glu Val Phe Arg Tyr Ser Asp Asn Leu Ala Glu Gin Val Arg Arg 
185 190 195 

cac aac ggg ggt cgc gga gtt gat gtg gtg tat gac ggt gtc ggc cag 739 
His Asn Gly Gly Arg Gly Val Asp Val Val Tyr Asp Gly Val Gly Gin 
200 205 210 

tec acg ttc aat gag tec tta gag get gtt cgt ccg cgc ggc act gtg 787 
Ser Thr Phe Asn Glu Ser Leu Glu Ala Val Arg Pro Arg Gly Thr Val 
215 220 225 

tgt ttg ttt ggt gcg gcg teg ggt cct gtg gag cct ttt gat ccg cag 835 
Cys Leu Phe Gly Ala Ala Ser Gly Pro Val Glu Pro Phe Asp Pro Gin 
230 235 240 245 

ctg ttg aac act cac ggt teg ate ttc ttg ace cgc cca age att ggc 883 
Leu Leu Asn Thr His Gly Ser He Phe Leu Thr Arg Pro Ser He Gly 
250 255 260 

gcg tgg acg tct gag gag ggc gaa ttt gec aag cgt gca cag gcg gtc 931 
Ala Trp Thr Ser Glu Glu Gly Glu Phe Ala Lys Arg Ala Gin Ala Val 
265 270 275 

acg cag gec ate gtc gaa ggc ace ttg egg gtt cgc gtt act ggc aca 979 
Thr Gin Ala He Val Glu Gly Thr Leu Arg Val Arg Val Thr Gly Thr 
280 285 290 

tat teg ctt gee gac gec tac ate gec cac cgc gac ctt cag gcg cgt 1027 
Tyr Ser Leu Ala Asp Ala Tyr He Ala His Arg Asp Leu Gin Ala Arg 
295 300 305 

age acg age ggt tct ttg gtc ttg gaa ate ccg aag gac taaacacgea 1076 
Ser Thr Ser Gly Ser Leu Val Leu Glu He Pro Lys Asp 
310 315 320 

taaaaagatc ctg 1089 

<210> 274 
<211> 322 
<212> PRT 

<213> Corynebacterium gluramicum 
<400> 274 

Met Lys Ala He Leu Val Ser Arg Thr Gly Gly Pro Glu Val Leu Glu 



Phe Thr Asp Thr Asp Ala Pro Lys Pro Thr Asp Asp Gin Val Leu Val 
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Glu Val Asp Met Ala Gly Val Asn Phe He Asp Thr Tyr Tyr Arg Gin 
35 40 45 

Gly Glu Tyr His Ala Arg Leu Pro Phe He Pro Gly Phe Glu Gly Thr 
50 55 60 

Gly Arg Val Leu Glu Asp Pro Gin Gly Leu He Ala Ala Gly Thr Lys 
65 70 75 80 

Val Ala Trp Cys Asp Ala Met Gly Ser Tyr Ala Gin Gin Val Cys Val 
85 ■ 90 95 

Pro Arg Asp Arg Leu Val Ala Val Pro Glu Gly Val Ser Ser Glu Val 
100 105 110 

Ala Ala Ser Met Leu Met Gin Gly He Thr Ala His Tyr Leu Thr Asn 
115 120 125 

Gly Val Tyr Glu Leu Glu Glu Gly Asp Ser Cys Leu He Thr Ala Gly 
130 135 140 

Ala Gly Gly Val Gly Leu Leu Ala Thr Gin Met Ala Ala Ala Lys Gly 
145 150 155 160 

Val Arg Val Tyr Ser Val Val Ser Thr Asp Glu Lys Ala Glu Leu Ala 
165 170 175 

Leu Asp Ala Gly Ala Tyr Glu Val Phe Arg Tyr Ser Asp Asn Leu Ala 
180 185 190 

Glu Gin Val Arg Arg His Asn Gly Gly Arg Gly Val Asp Val Val Tyr 
195 200 205 

Asp Gly Val Gly Gin Ser Thr Phe Asn Glu Ser Leu Glu Ala Val Arg 
210 215 220 

Pro Arg Gly Thr Val Cys Leu Phe Gly Ala Ala Ser Gly Pro Val Glu 
225 230 235 240 

Pro Phe Asp Pro Gin Leu Leu Asn Thr His Gly Ser He Phe Leu Thr 
245 250 255 

Arg Pro Ser He Gly Ala Trp Thr Ser Glu Glu Gly Glu Phe Ala Lys 
260 265 270 

Arg Ala Gin Ala Val Thr Gin Ala He Val Glu Gly Thr Leu Arg Val 
275 280 285 

Arg Val Thr Gly Thr Tyr Ser Leu Ala Asp Ala Tyr He Ala His Arg 
290 295 300 

Asp Leu Gin Ala Arg Ser Thr Ser Gly Ser Leu Val Leu Glu He Pro 
305 310 315 320 



<210> 275 
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<211> 430 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (430) 

<223> RXS03061 

<400> 275 

ctgccaccac tggtcattgc agaggacact ctccgtgatg gtcttcaggt gttagtcgca 60 

gccctagagc gcgaaaccgc gcaccagaag gtgggctaaa gtg tct ttg acc ttc 115 

Val Ser Leu Thr Phe 



cca gta ate aac ccc age gat ggc tec acc ate acc gag eta gaa aac 163 

Pro Val lie Asn Pro Ser Asp Gly Ser Thr lie Thr Glu Leu Glu Asn 

10 15 20 

cac gat tec acc cag tgg atg tec gcg etc tct gat gca gtt gca get 211 

His Asp Ser Thr Gin Trp Met Ser Ala Leu Ser Asp Ala Val Ala Ala 

25 30 35 

ggt cct tea tgg get gcg aaa act ccc cgc gaa aga tec gtg gta etc 259 

Gly Pro Ser Trp Ala Ala Lys Thr Pro Arg Glu Arg Ser Val Val Leu 

40 45 50 

acc gca ate ttc gaa gca ctg acc gaa cgc gec caa gaa ctt gca gag 307 

Thr Ala lie Phe Glu Ala Leu Thr Glu Arg Ala Gin Glu Leu Ala Glu 

55 60 65 

ate ate cac ctg gaa get gga aaa tec gat gca gaa get ctt ggt gaa 355 

lie lie His Leu Glu Ala Gly Lys Ser Asp Ala Glu Ala Leu Gly Glu 



gtc get tat ggt gca gaa tac ttc cgt tgg ttt gcg gaa gaa gca gtg 

Val Ala Tyr Gly Ala Glu Tyr Phe Arg Trp Phe Ala Glu Glu Ala Val 
90 95 100 

cgc ctg ccc ggc cgc tac gga cag tea 

Arg Leu Pro Gly Arg Tyr Gly Gin Ser 
105 110 



403 



<210> 276 
<211> 110 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Val Ser Leu Thr Phe Pro Val lie Asn Pro Ser Asp Gly Ser Thr lie 
15 10 15 

Thr Glu Leu Glu Asn His Asp Ser Thr Gin Trp Met Ser Ala Leu Ser 
20 25 30 

Asp Ala Val Ala Ala Gly Pro Ser Trp Ala Ala Lys Thr Pro Arg Glu 
35 40 45 



Arg Ser Val Val Leu Thr Ala lie Phe Glu Ala Leu Thr Glu Arg Ala 
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50 55 

Gin Glu Leu Ala Glu lie He His 
65 70 

Glu Ala Leu Gly Glu Val Ala Tyr 
85 

Ala Glu Glu Ala Val Arg Leu Pro 
100 



60 

Leu Glu Ala Gly Lys Ser Asp Ala 
75 80 

Gly Ala Glu Tyr Phe Arg Trp Phe 
90 95 

Gly Arg Tyr Gly Gin Ser 
105 110 



<210> 277 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXS03150 

<400> 277 

tttaacagag tgcgtttcaa tgcctgtagt gttccggcaa ttttgaatgt cgttacggtt 

acccaaggct gaattcctga gctcaccttg tacaagatca gtg gaa gcc cag ttc 

Val Glu Ala Gin Phe 



acc tct ccc ctg etc aac aat ggg caa acc tgt ttc ctt ggt acc cga 
Thr Ser Pro Leu Leu Asn Asn Gly Gin Thr Cys Phe Leu Gly Thr Arg 



ate ctt get cca aaa tea cgt tac gcg gaa gta gtc gat gca ttc acc 211 

He Leu Ala Pro Lys Ser Arg Tyr Ala Glu Val Val Asp Ala Phe Thr 

25 30 35 

get ttc get ggc age ctg cag gtt gga gtc acg tec tec cct gac act 259 

Ala Phe Ala Gly Ser Leu Gin Val Gly Val Thr Ser Ser Pro Asp Thr 

40 45 50 

cag ate gga ccg atg gcg act gcc egg cag cgt gag cgc gtg gaa tec 307 

Gin He Gly Pro Met Ala Thr Ala Arg Gin Arg Glu Arg Val Glu Ser 

55 60 65 

tac att tec caa ggc aaa aat get gga gcc cgc ate act gtc ggt ggc 355 

Tyr He Ser Gin Gly Lys Asn Ala Gly Ala Arg He Thr Val Gly Gly 

70 75 80 85 

age cgt cca cga gat ctt gac gcc gga ttc ttc gtt gag cca aca gtg 403 

Ser Arg Pro Arg Asp Leu Asp Ala Gly Phe Phe Val Glu Pro Thr Val 

90 95 100 

ttc gcc gat gta gac aat cgc gca gcc att gcc caa gar gaa ate ttc 451 
Phe Ala Asp Val Asp Asn Arg Ala Ala He Ala Gin Asp Glu He Phe 

105 110 115 



gga ccg gtg ccc tct gtt gtt tec tac caa gac gat gaa cac gcc ate 499 
Gly Pro Val Pro Ser Val Val Ser Tyr Gin Asp Asp Glu His Ala He 
120 125 130 
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caa eta gee aac gat tec gaa ttc ggt etc ggc gga act gtc tgg acg 547 

Gin Leu Ala Asn Asp Ser Glu Phe Gly Leu Gly Gly Thr Val Trp Thr 

135 140 145 

age gat ccc gag cgc ggc get gca ttg gec cgc cga gtt cac aca gga 595 

Ser Asp Pro Glu Arg Gly Ala Ala Leu Ala Arg Arg Val His Thr Gly 

150 155 160 165 

acc att ggc ate aac cgc tat ate cct gat ccc gec gca cca ttt gga 643 

Thr lie Gly lie Asn Arg Tyr lie Pro Asp Pro Ala Ala Pro Phe Gly 

170 175 180 

ggt gtg aaa aac agt ggc ctt ggc aga gaa etc ggc ccc gaa ggt ctt 691 

Gly Val Lys Asn Ser Gly Leu Gly Arg Glu Leu Gly Pro Glu Gly Leu 
185 190 195 

get tec tac caa gaa acc caa acc att tat etc taatccaaac tgcacctata 744 

Ala Ser Tyr Gin Glu Thr Gin Thr lie Tyr Leu 
200 205 



<210> 278 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Val Glu Ala Gin Phe Thr Ser Pro Leu Leu Asn Asn Gly Gin Thr Cys 
15 10 15 

Phe Leu Gly Thr Arg lie Leu Ala Pro Lys Ser Arg Tyr Ala Glu Val 
20 25 30 

Val Asp Ala Phe Thr Ala Phe Ala Gly Ser Leu Gin Val Gly Val Thr 
35 40 45 

Ser Ser Pro Asp Thr Gin lie Gly Pro Met Ala Thr Ala Arg Gin Arg 
50 55 60 

Glu Arg Val Glu Ser Tyr lie Ser Gin Gly Lys Asn Ala Gly Ala Arg 



lie Thr Val Gly Gly Ser Arg Pro Arg Asp Leu Asp Ala Gly Phe Phe 

85 90 95 

Val Glu Pro Thr Val Phe Ala Asp Val Asp Asn Arg Ala Ala lie Ala 
100 105 110 

Gin Asp Glu lie Phe Gly Pro Val Pro Ser Val Val Ser Tyr Gin Asp 
115 120 125 

Asp Glu His Ala He Gin Leu Ala Asn Asp Ser Glu Phe Gly Leu Gly 
130 135 140 

Gly Thr Val Trp Thr Ser Asp Pro Glu Arg Gly Ala Ala Leu Ala Arg 

145 150 155 160 

Arg Val His Thr Gly Thr He Gly He Asn Arg Tyr He Pro Asp Pro 

165 170 175 
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Ala Ala Pro Phe Gly Gly Val Lys 
180 

Gly Pro Glu Gly Leu Ala Ser Tyr 
195 200 



Asn Ser Gly Leu Gly Arg Glu Leu 

185 190 

Gin Glu Thr Gin Thr lie Tyr Leu 
205 



<210> 279 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXS02554 

<400> 279 

gcttttgaag tgtgtcgcgt gtgcggactg aaatagtttc cgcttcaact tggttgctaa 60 

ggataggctc cataaaaata accaaaggcg gaaaatttca atg tea cac act aag 115 

Met Ser His Thr Lys 



cca tec att gec ate etc ggt get ggc cga gtg ggt tct tea ctt gec 163 

Pro Ser lie Ala lie Leu Gly Ala Gly Arg Val Gly Ser Ser Leu Ala 

10 15 20 

agg tea gcg gtc gec gca ggc tat gag gta aag gtt get ggt tea ggt 211 

Arg Ser Ala Val Ala Ala Gly Tyr Glu Val Lys Val Ala Gly Ser Gly 

25 30 35 

get gtg gac aaa ate get ctt ace get gag ate ctt atg ccc ggc gcg 259 

Ala Val Asp Lys lie Ala Leu Thr Ala Glu lie Leu Met Pro Gly Ala 

40 45 50 

gtt cca age act get gac cag get gta aag gat gca gat att gtg ttc 307 

Val Pro Ser Thr Ala Asp Gin Ala Val Lys Asp Ala Asp lie Val Phe 

55 60 65 

ttg get gtt ccc ctg cat aaa ttc cgc agt gtc aat cca gee act tta 355 

Leu Ala Val Pro Leu His Lys Phe Arg Ser Val Asn Pro Ala Thr Leu 



gag ggc aag ate gtt att gac acg atg aac cac tgg gtt ccg gtc aat 

Glu Gly Lys lie Val lie Asp Thr Met Asn His Trp Val Pro Val Asn 

90 95 100 

ggt gag ttg gag gaa att gat cag gat ccg cgc age act teg gag att 

Gly Glu Leu Glu Glu lie Asp Gin Asp Pro Arg Ser Thr Ser Glu lie 

105 110 115 

att gcg gag ttt ttc gcg gga tea ace atg gtg aag tct ttt aac cac 

lie Ala Glu Phe Phe Ala Gly Ser Thr Met Val Lys Ser Phe Asn His 
120 125 130 

att ggt tat cac gag att gag cag gat gcg ggt acc ggg cgt gcg att 
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Ile Gly Tyr His Glu He Glu Gin Asp Ala Gly Thr Gly Arg Ala. He 
135 140 145 

gcg tat gcc acg gat gat gtg gat gca ggt gcc cag gtt gca cag eta 595 

Ala Tyr Ala Thr Asp Asp Val Asp Ala Gly Ala Gin Val Ala Gin Leu 

150 155 160 165 

att aag agt ttt ggg ttt gtt cct tta aat att ggc gca ttg gaa aac 643 

He Lys Ser Phe Gly Phe Val Pro Leu Asn He Gly Ala Leu Glu Asn 
170 175 180 

ggc cgt att ctg gaa cct ggc caa gaa get ttc ggc gcg cac ctt aat 691 

Gly Arg He Leu Glu Pro Gly Gin Glu Ala Phe Gly Ala His Leu Asn 
185 190 195 

aaa gat teg cgc eta gaa ctt gtt aat cag egg tagtacctcg atcttcagcc 744 

Lys Asp Ser Arg Leu Glu Leu Val Asn Gin Arg 
200 205 



<210> 280 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Ser His Thr Lys Pro Ser He Ala He Leu Gly Ala Gly Arg Val 
15 10 15 

Gly Ser Ser Leu Ala Arg Ser Ala Val Ala Ala Gly Tyr Glu Val Lys 
20 25 30 

Val Ala Gly Ser Gly Ala Val Asp Lys He Ala Leu Thr Ala Glu He 
35 40 45 

Leu Met Pro Gly Ala Val Pro Ser Thr Ala Asp Gin Ala Val Lys Asp 
50 55 60 

Ala Asp lie Val Phe Leu Ala Val Pro Lea His Lys Phe Arg Ser Val 
65 70 75 80 

Asn Pro Ala Thr Leu Glu Gly Lys He Val He Asp Thr Met Asn His 
85 90 95 

Trp Val Pro Val Asn Gly Glu Leu Glu Glu He Asp Gin Asp Pro Arg 
100 105 110 

Ser Thr Ser Glu He He Ala Glu Phe Phe Ala Gly Ser Thr Met Val 
115 120 125 

Lys Ser Phe Asn His He Gly Tyr His Glu He Glu Gin Asp Ala Gly 
130 135 140 

Thr Gly Arg Ala He Ala Tyr Ala Thr Asp Asp Val Asp Ala Gly Ala 
145 150 155 160 

Gin Val Ala Gin Leu He Lys Ser Phe Gly Phe Val Pro Leu Asn He 
165 170 175 
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Gly Ala Leu Glu Asn Gly Arg He 
180 

Gly Ala His Leu Asn Lys Asp Ser 
195 200 



Leu Glu Pro Gly Gin Glu Ala Phe 
185 190 

Arg Leu Glu Leu Val Asn Gin Arg 
205 



<210> 281 
<211> 606 
<212> DNA 

<213> Corynebacterium glutaraicum 

<220> 

<221> CDS 

<222> (101) . . (583) 

<223> RXS03058 

<400> 281 

acgagcttcc gctctgcaca agccgctaga agccccgcat agccctaatg tagagctcat 60 

gcccatttgg aatcacaaca ccgcatatcg gccatggctg gtg tea aag etc aaa 115 

Val Ser Lys Leu Lys 



ggc tea aga teg ctt etc gac gtc ggc tec ggc gat cac tec ttc gec 163 
Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly Asp His Ser Phe Ala 



gac ctg gec ggc cgc cag gtc gcg cat gtc gat gtc gtg gat cct ctt 
Asp Leu Ala Gly Arg Gin Val Ala His Val Asp Val Val Asp Pro Leu 



att aat aca acc ttt gaa gaa ttc cag ccg acc caa age tac gat gec 
He Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr Gin Ser Tyr Asp Ala 



ate acg ttc ate gcg tec etc cat cac atg aac gcg gaa gaa gga ctt 
lie Thr Phe He Ala Ser Leu His His Met Asn Ala Glu Glu Gly Leu 



aac aaa gca gtc cga ate etc aat cct ggc ggc aag etc etc ate gta 355 
Asn Lys Ala Val Arg He Leu Asn Pro Gly Gly Lys Leu Leu He Val 



ggc etc gec aaa aac aaa acc gec tec gac tgg ate ate tec gga eta 

Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp He He Ser Gly Leu 
90 95 100 

caa get ttt etc tec cga cca ate age etc ate aat agg gaa caa caa 

Gin Ala Phe Leu Ser Arg Pro He Ser Leu He Asn Arg Glu Gin Gin 
105 110 115 

ate tac ccc ttc cct acc aaa gaa ccc tea gag agt etc cac gaa ata 

He Tyr Pro Phe Pro Thr Lys Glu Pro Ser Glu Ser Leu His Glu He 
120 125 130 

cga caa ere acc aag cag etc etc cct cac cgc cgt att cgc cgt gga 

Arg Gin Leu Thr Lys Gin Leu Leu Pro His Arg Arg He Arg Arg Gly 
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atc cac ttc cga tac etc etc gag tgg aca aag cct taaacagccc 
lie His Phe Arg Tyr Leu Leu Glu Trp Thr Lys Pro 
150 155 160 



tataaaccaa aaa 



<210> 282 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 282 

Val Ser Lys Leu Lys Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly 
15 10 15 

Asp His Ser Phe Ala Asp Leu Ala Gly Arg Gin Val Ala His Val Asp 



Val Val Asp Pro Leu lie Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr 
35 40 45 

Gin Ser Tyr Asp Ala lie Thr Phe lie Ala Ser Leu His His Met Asn 
50 55 60 

Ala Glu Glu Gly Leu Asn Lys Ala Val Arg lie Leu Asn Pro Gly Gly 



Lys Leu Leu lie Val Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp 
85 90 95 

lie lie Ser Gly Leu Gin Ala Phe Leu Ser Arg Pro lie Ser Leu lie 
100 105 110 

Asn Arg Glu Gin Gin lie Tyr Pro Phe Pro Thr Lys Glu Pro Ser Glu 
115 120 125 

Ser Leu His Glu lie Arg Gin Leu Thr Lys Gin Leu Leu Pro His Arg 
130 135 140 

Arg lie Arg Arg Gly lie His Phe Arg Tyr Leu Leu Glu Trp Thr Lys 
145 150 155 160 



<210> 283 
<211> 544 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> RXS03218 



<400> 283 

ttggtacggg ggttaacaac ctagctttgt atctgaaggc tteggagatt tcctgtatac 60 
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atcaacaatt gccctttaac caggagtatt cttagcttct atg act cct gat ctt 

Met Thr Pro Asp Leu 



gca get ttt ctg gac aaa ctt tat gec gag ggg cag gaa ttt gat gca 163 

Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly Gin Glu Phe Asp Ala 

10 15 20 

gag caa ccg gat egg ctt gat cgc agg aga aac ctt gaa tct gaa age 211 

Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn Leu Glu Ser Glu Ser 

25 30 35 

get gcg eta ctt cgc teg etc ate tac gga att agt cca aag tea gtt 259 

Ala Ala Leu Leu Arg Ser Leu lie Tyr Gly lie Ser Pro Lys Ser Val 

40 45 50 

etc gag eta ggc aca tec aat ggt tac teg act att tgg atg gca gat 307 

Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr lie Trp Met Ala Asp 

55 60 65 

gtc gtg aat tta aca aca gta gac aat gat cct gag egg tct ttg gat 355 

Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro Glu Arg Ser Leu Asp 

70 75 80 85 

get gca gca aac ctt cgc gec get gga gtt gaa gaa aaa gtt caa cga 403 

Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu Glu Lys Val Gin Arg 

90 95 100 

ate gtc gee gat gga gca ace gta ctt gee gat tec gec gat gaa caa 451 

lie Val Ala Asp Gly Ala Thr Val Leu Ala Asp Ser Ala Asp Glu Gin 

105 110 115 

tgg gat ttc att ttc ctt gat gee gaa caa tea etc tat gta aat tgg 499 

Trp Asp Phe lie Phe Leu Asp Ala Glu Gin Ser Leu Tyr Val Asn Trp 

120 125 130 

tgg cct gac ctg caa tgagttctag caaatggegg cttgttagtg 544 
Trp Pro Asp Leu Gin 
135 



<210> 284 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

Met Thr Pro Asp Leu Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly 
15 10 15 

Gin Glu Phe Asp Ala Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn 
20 25 30 

Leu Glu Ser Glu Ser Ala Ala Leu Leu Arg Ser Leu lie Tyr Gly He 
35 40 45 

Ser Pro Lys Ser Val Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr 
50 55 60 

He Trp Met Ala Asp Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro 
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Glu Arg Ser Leu Asp Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu 



Glu Lys Val Gin Arg lie Val Ala Asp Gly Ala Thr Val Leu Ala Asp 

100 105 110 

Ser Ala Asp Glu Gin Trp Asp Phe lie Phe Leu Asp Ala Glu Gin Ser 

115 120 125 



Leu Tyr Val Asn Trp Trp Pro Asp Leu Gin 
130 135 



<210> 285 
<211> 537 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514 ) 

<223> FRXA01918 

<400> 285 

ttggtacggg ggttaacaac ctagctttgt atctgaaggc ttcggagatt tcctgtatac 60 

atcaacaatt gccctttaac caggagtatt cttagcttct atg act cct ga~ ctt 115 

Met Thr Pro Asp Leu 



gca get ttt ctg gac aaa ctt tat gec gag ggg cag gaa ttt gat gca 
Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly Gin Glu Phe Asp Ala 



gag caa ccg gat egg ctt gat cgc agg aga aac ctt gaa tct gaa age 
Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn Leu Glu Ser Glu Ser 



get gcg eta ctt cgc teg etc ate tac gga att agt cca aag tea gtt 

Ala Ala Leu Leu Arg Ser Leu lie Tyr Gly lie Ser Pro Lys Ser Val 
40 45 50 

etc gag eta ggc aca tec aat ggt tac teg act att tgg atg gca gat 

Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr lie Trp Met Ala Asp 



gtc gtg aat tta aca aca gta gac aat gat cct gag egg tct ttg gat 
Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro Glu Arg Ser Leu Asp 



get gca gca aac ctt cgc gec get gga gtt gaa gaa aaa gtt caa cga 

Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu Glu Lys Val Gin Arg 
90 95 100 

ate gtc gec gat gga gca ace gta ctt gee gat tec gec gat gaa caa 

lie Val Ala Asp Gly Ala Thr Val Leu Ala Asp Ser Ala Asp Glu Gin 

105 110 115 



tgg gat ttc att ttc ctt gat gee gaa caa tea etc tat gta aat tgg 



499 
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Trp Asp Phe He Phe Leu Asp Ala Glu Gin Ser Leu Tyr Val Asn Trp 
120 125 130 

tgg cct gac ctg caa tgagttctag caaatggcgg ctt 537 
Trp Pro Asp Leu Gin 
135 



<210> 286 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Thr Pro Asp Leu Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly 
15 10 15 

Gin Glu Phe Asp Ala Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn 
20 25 30 

Leu Glu Ser Glu Ser Ala Ala Leu Leu Arg Ser Leu He Tyr Gly He 
35 40 45 

Ser Pro Lys Ser Val Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr 
50 55 60 

He Trp Met Ala Asp Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro 
65 70 75 80 

Glu Arg Ser Leu Asp Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu 
85 90 95 

Glu Lys Val Gin Arg He Val Ala Asp Gly Ala Thr Val Leu Ala Asp 
100 105 110 

Ser Ala Asp Glu Gin Trp Asp Phe He Phe Leu Asp Ala Glu Gl.i Ser 
115 120 125 

Leu Tyr Val Asn Trp Trp Pro Asp Leu Gin 
130 135 



<210> 287 
<211> 672 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (649) 

<223> RXC00110 

<400> 287 

atatcgaatg tccagtcacg ctaaacttca cccaagatga gatttcgtgg cacgattggg 60 

aataacgaac gctaatttta aacactggag gagcttccac gtg age aac aaa gac 11 

Val Ser Asn Lys Asp 
1 5 

ggc ctt ttt act gac ggt aac age acg ttt gca cct aag gtg gat tea 16 
Gly Leu Phe Thr Asp Gly Asn Ser Thr Phe Ala Pro Lys Val Asp Ser 
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att ccc etc age gat gtg gat acc age gtt age ggt gaa gee tec ate 
lie Pro Leu Ser Asp Val Asp Thr Ser Val Ser Gly Glu Ala Ser lie 



ggc acg ctg ate tec aac gca acc tec caa atg tec age ctt ttc cgc 
Gly Thr Leu lie Ser Asn Ala Thr Ser Gin Met Ser Ser Leu Phe Arg 



gca gaa gtt gag ctg gcg aag act gaa etc gca ggc gaa gec aag aaa 
Ala Glu Val Glu Leu Ala Lys Thr Glu Leu Ala Gly Glu Ala Lys Lys 



get gee ate ggc ggc ggc gca ttc age gtt get ggc gta ate gca ctg 
Ala Ala He Gly Gly Gly Ala Phe Ser Val Ala Gly Val He Ala Leu 



211 



259 



307 



355 



tac age tec ttc ttc ttt ttc ttc ttc gtc gca gca ctg ctg age gag 403 
Tyr Ser Ser Phe Phe Phe Phe Phe Phe Val Ala Ala Leu Leu Ser Glu 
90 95 100 



tgg att aag cct tgg gca gca ttc etc ate gtg ttc etc ttc atg ctg 
Trp He Lys Pro Trp Ala Ala Phe Leu He Val Phe Leu Phe Met Leu 
105 110 115 

gtc ate gee gca get etc gca ctg ttc ggc tgg cgc aag gtg aag aag 
Val He Ala Ala Ala Leu Ala Leu Phe Gly Trp Arg Lys Val Lys Lys 
120 125 130 

atg ggc get ccg aag aac acc ate caa teg gtc aac caa ctg aag aac 
Met Gly Ala Pro Lys Asn Thr He Gin Ser Val Asn Gin Leu Lys Asn 
135 140 145 

ctg gtc cca ggt cag gca tec gag aag ctg gag aag gee aac aag cgt 
Leu Val Pro Gly Gin Ala Ser Glu Lys Leu Glu Lys Ala Asn Lys Arg 
150 155 160 165 

ggc etc tac acc tec gcg tec ttc cac age ccc ggc gee ate act ggc 
Gly Leu Tyr Thr Ser Ala Ser Phe His Ser Pro Gly Ala He Thr Gly 
170 175 180 

gac cac taaaaaagga gacttcgatg gee 
Asp His 



451 



499 



547 



595 



<210> 288 
<211> 183 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Val Ser Asn Lys Asp Gly Leu Phe Thr Asp Gly Asn Ser Thr Phe Ala 
15 10 15 

Pro Lys Val Asp Ser He Pro Leu Ser Asp Val Asp Thr Ser Val Ser 
20 25 30 

Gly Glu Ala Ser lie Gly Thr Leu He Ser Asn Ala Thr Ser Gin Met 
35 40 45 



BGI-132CP 



-443 - 



Ser Ser Leu Phe Arg Ala Glu Val Glu Leu Ala Lys Thr Glu Leu Ala 
50 55 60 

Gly Glu Ala Lys Lys Ala Ala He Gly Gly Gly Ala Phe Ser Val Ala 



Gly Val He Ala Leu Tyr Ser Ser Phe Phe Phe Phe Phe Phe Val Ala 
85 90 95 

Ala Leu Leu Ser Glu Trp He Lys Pro Trp Ala Ala Phe Leu He Val 
100 105 110 

Phe Leu Phe Met Leu Val He Ala Ala Ala Leu Ala Leu Phe Gly Trp 
115 120 125 

Arg Lys Val Lys Lys Met Gly Ala Pro Lys Asn Thr He Gin Ser Val 
130 135 140 

Asn Gin Leu Lys Asn Leu Val Pro Gly Gin Ala Ser Glu Lys Leu Glu 
145 150 155 160 

Lys Ala Asn Lys Arg Gly Leu Tyr Thr Ser Ala Ser Phe His Ser Pro 
165 170 175 

Gly Ala He Thr Gly Asp His 
180 



<210> 289 
<211> 954 
<212> DNA 
<213> Corynebact 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXC01971 

<400> 289 

aggtcttgtt tatttcggct actgattcag tagctgcgct ccgataggat tcttagtttt 60 

cagttcagta tctttgagcc acggctagaa tgtgaatcct atg tct aag aag aag 115 

Met Ser Lys Lys Lys 



cct cgc ccc att ccg gtt cct gcc caa ttt ate cct ggt etc att gat 
Pro Arg Pro He Pro Val Pro Ala Gin Phe He Pro Gly Leu He Asp 



gcg cat aca cat ttg gca teg tgt gga gga gat ctt gca ggg ttg gtg 
Ala His Thr His Leu Ala Ser Cys Gly Gly Asp Leu Ala Gly Leu Val 



gaa agg gcc aag gag gcg ggc gtc gaa aag ctt tgt acc gtc ggt gat 
Glu Arg Ala Lys Glu Ala Gly Val Glu Lys Leu Cys Thr Val Gly Asp 



ggt ttg get gag gcc gag ctt gcg erg gag gcc gcg caa cag ttt ggc 
Gly Leu Ala Glu Ala Glu Leu Ala Leu Glu Ala Ala Gin Gin Phe Gly 
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aat gtg ttt get gcg tgt gcg att cat ccg acg aag get gat cag ttg 355 
Asn Val Phe Ala Ala Cys Ala He His Pre Thr Lys Ala Asp Gin Leu 



gat ggg get gcg cgt gcg egg ctg acg cag atg gcg gcg gat ccg aat 403 
Asp Gly Ala Ala Arg Ala Arg Leu Thr Gin Met Ala Ala Asp Pro Asn 
90 95 100 

tgt gtg gec att ggt gag act ggt ttg gat teg tat tgg ate aag cac 451 
Cys Val Ala He Gly Glu Thr Gly Leu Asp Ser Tyr Trp lie Lys His 
105 110 115 

gat cca gag gac acg gcg gcg ttg gat gtg caa gag gag gcg ctg cgc 499 
Asp Pro Glu Asp Thr Ala Ala Leu Asp Val Gin Glu Glu Ala Leu Arg 
120 125 130 

tgg cat att gat ttg gca att agt gcg gat aag ccg ttg atg att cac 547 
Trp His He Asp Leu Ala He Ser Ala Asp Lys Pro Leu Met He His 
135 140 145 

aat cgt gag gcg gat get gat ttg atg cga gtg ttg gcg gat get cca 595 
Asn Arg Glu Ala Asp Ala Asp Leu Met Arg Val Leu Ala Asp Ala Pro 
150 155 160 165 

cct cca aaa gat acg att ctg cat tgt ttt tct teg ccg ttg gac gtg 643 
Pro Pro Lys Asp Thr He Leu His Cys Phe Ser Ser Pro Leu Asp Val 
170 175 180 

gcg aag gaa gcg ttg gar cgt gga tat gtg ttg agt ttt gcg ggc aat 691 
Ala Lys Glu Ala Leu Asp Arg Gly Tyr Val Leu Ser Phe Ala Gly Asn 
185 190 195 

gtg acg ttt aag cgt aat gag gag ttg egg gag get get cgt att gcg 739 
Val Thr Phe Lys Arg Asn Glu Glu Leu Arg Glu Ala Ala Arg He Ala 
200 205 210 

ccg att tec cag att ttg att gaa ace gat gcg ccg tat atg acg ccg 787 
Pro He Ser Gin He Leu He Glu Thr Asp Ala Pro Tyr Met Thr Pro 
215 220 225 

gag ccg ttt egg ggg agt agg aat gag ccg teg ttg att ggt cat acg 835 
Glu Pro Phe Arg Gly Ser Arg Asn Glu Pro Ser Leu He Gly His Thr 
230 235 240 245 

gcg eta tgc att gcg gag gtt egg ggg atg get gtg gag gat gtt gcg 883 
Ala Leu Cys lie Ala Glu Val Arg Gly Met Ala Val Glu Asp Val Ala 
250 255 260 

gcg get ttg aat gag aat ttt gat cgc gtr tat ggg gtc aca aat eta 931 
Ala Ala Leu Asn Glu Asn Phe Asp Arg Val Tyr Gly Val Thr Asn Leu 
265 270 275 

taacgtgagg tagctcacag tea 954 



<210> 290 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 290 

Met Ser Lys Lys Lys Pro Arg Pro lie Pro Val Pro Ala Gin Phe lie 



Pro Gly Leu lie Asp Ala His Thr His Leu Ala Ser Cys Gly Gly Asp 



Leu Ala Gly Leu Val Glu Arg Ala Lys Glu Ala Gly Val Glu Lys Leu 
35 40 45 

Cys Thr Val Gly Asp Gly Leu Ala Glu Ala Glu Leu Ala Leu Glu Ala 



Ala Gin Gin Phe Gly Asn Val Phe Ala Ala Cys Ala He His Pro Thr 
65 70 75 80 

Lys Ala Asp Gin Leu Asp Gly Ala Ala Arg Ala Arg Leu Thr Gin Met 
85 9C 95 

Ala Ala Asp Pro Asn Cys Val Ala He Gly Glu Thr Gly Leu Asp Ser 
100 105 110 

Tyr Trp He Lys His Asp Pro Glu Asp Thr Ala Ala Leu Asp Val Gin 
115 120 125 

Glu Glu Ala Leu Arg Trp His He Asp Leu Ala He Ser Ala Asp Lys 
130 135 140 

Pro Leu Met He His Asn Arg Glu Ala Asp Ala Asp Leu Met Arg Val 
145 150 155 160 

Leu Ala Asp Ala Pro Pro Pro Lys Asp Thr lie Leu His Cys Phe Ser 
165 170 175 

Ser Pro Leu Asp Val Ala Lys Glu Ala Leu Asp Arg Gly Tyr Val Leu 
180 185 190 

Ser Phe Ala Gly Asn Val Thr Phe Lys Arg Asn Glu Glu Leu Arg Glu 
195 200 205 

Ala Ala Arg He Ala Pro He Ser Gin He Leu He Glu Thr Asp Ala 
210 215 220 

Pro Tyr Met Thr Pro Glu Pro Phe Arg Gly Ser Arg Asn Glu Pro Ser 
225 230 235 240 

Leu He Gly His Thr Ala Leu Cys He Ala Glu Val Arg Gly Met Ala 
245 250 255 

Val Glu Asp Val Ala Ala Ala Leu Asn Glu Asn Phe Asp Arg Val Tyr 
260 265 270 

Gly Val Thr Asn Leu 
275 



<210> 291 
<211> 465 
<212> DNA 
<213> Coryneb, 
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<220> 

<221> CDS 

<222> (101) . . (442) 

<223> RXA02118 

<400> 291 

gggctggtgc gggttgcttt aatggaggtc atgctcgcag gctaacagaa ttggtggttt 60 

tagtgctgtt accagggaca tcggctagaa tctgctgaat atg tct gat caa tta 115 

Met Ser Asp Gin Leu 



get ccc tgc cct gag tgc age agt gaa tat acc tac gaa aac ggc ggc 163 
Ala Pro Cys Pro Glu Cys Ser Ser Glu Tyr Thr Tyr Glu Asn Gly Gly 
10 15 20 

gtt ctg gtc tgc cca atg tgt gec cac gaa tgg gtc gaa ggt gaa gta 211 
Val Leu Val Cys Pro Met Cys Ala His Glu Trp Val Glu Gly Glu Val 
25 30 35 

gcg gaa gaa acc gcg act gtc ate aaa gac tct gtg gga aat ate etc 259 
Ala Glu Glu Thr Ala Thr Val lie Lys Asp Ser Val Gly Asn He Leu 
40 45 50 

aat gat ggc gat tec gta teg att gtg aag age etc aaa gtc aag ggt 307 
Asn Asp Gly Asp Ser Val Ser He Val Lys Ser Leu Lys Val Lys Gly 
55 60 65 

ggc ggt gec ate aag att ggc acc aaa gtc age gga att cgt ctt ctt 355 
Gly Gly Ala He Lys He Gly Thr Lys Val Ser Gly He Arg Leu Leu 
70 75 80 85 

gaa gag cca gtt gac ggc cac gac ate gac get aag gtc cct gga ttt 403 
Glu Glu Pro Val Asp Gly His Asp He Asp Ala Lys Val Pro Gly Phe 
90 95 100 

ggt caa atg cga etc aag tec agt gtt gta aag aag gee taaacccttt 452 
Gly Gin Met Arg Leu Lys Ser Ser Val Val Lys Lys Ala 
105 110 

taaggagctt tag 465 



<210> 292 
<211> 114 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Met Ser Asp Gin Leu Ala Pro Cys Pro Glu Cys Ser Ser Glu Tyr Thr 
15 10 15 

Tyr Glu Asn Gly Gly Val Leu Val Cys Pro Met Cys Ala His Glu Trp 
20 25 30 

Val Glu Gly Glu Val Ala Glu Glu Thr Ala Thr Val He Lys Asp Ser 
35 40 45 

Val Gly Asn He Leu Asn Asp Gly Asp Ser Val Ser lie Val Lys Ser 
50 55 60 
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Leu Lys Val Lys Gly Gly Gly Ala He Lys He Gly Thr Lys Val Ser 
65 70 75 80 

Gly He Arg Leu Leu Glu Glu Pro Val Asp Gly His Asp He Asp Ala 
85 90 95 

Lys Val Pro Gly Phe Gly Gin Met Arg Leu Lys Ser Ser Val Val Lys 
100 105 110 

Lys Ala 



<210> 293 
<211> 537 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> RXA00078 

<400> 293 

cggtgctgag gagggtgaca tgtctggaag cagattgacg catgctttct agcgtaatgt 60 

gggtcacaga aaatgctctc gcttggaagg caggaatccg atg aaa gcc gat etc 115 

Met Lys Ala Asp Leu 



acc ccg tac cgt cag ttc aat gga aat gcc aaa gaa gca atg gag ttc 
Thr Pro Tyr Arg Gin Phe Asn Gly Asn Ala Lys Glu Ala Met Glu Phe 



tac caa aca gtt ttt ggt ggc gag ctt cag atg atg ccg ttt tec gcc 
Tyr Gin Thr Val Phe Gly Gly Glu Leu Gin Met Met Pro Phe Ser Ala 



atg cat tct gag gag gaa gtt ggt ggt gac ggc gag aaa ate atg cac 259 

Met His Ser Glu Glu Glu Val Gly Gly Asp Gly Glu Lys He Met His 

40 45 50 

get gag ctg gtc gtt gat ggt cag aag ttg ctt ttt gcc agt gat att 307 

Ala Glu Leu Val Val Asp Gly Gin Lys Leu Leu Phe Ala Ser Asp He 



ccg cgc gtg atg caa cga atg aag ggc gag gac act ccg ttg teg ctg 
Pro Arg Val Met Gin Arg Met Lys Gly Glu Asp Thr Pro Leu Ser Leu 
70 75 80 85 

act ggt ggc get gag ctg gaa gag gaa att cgt ggc tac tgg gag aag 
Thr Gly Gly Ala Glu Leu Glu Glu Glu He Arg Gly Tyr Trp Glu Lys 
90 95 100 

ttg tct gag ggc ggc acc gtg acc atg cc: ttg gaa get gtt cct tgg 
Leu Ser Glu Gly Gly Thr Val Thr Met Pro Leu Glu Ala Val Pro Trp 
105 110 115 

ggt gcg gtt tat ggt gcg ctg gag gat cgc ttt gga act cac tgg atg 
Gly Ala Val Tyr Gly Ala Leu Glu Asp Arg Phe Gly Thr His Trp Met 
120 125 130 
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ttc aac ate ggt ggc taaaactttt ggaaacttat tga 
Phe Asn lie Gly Gly 
135 



<210> 294 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 294 

Met Lys Ala Asp Leu Thr Pro Tyr Arg Gin Phe Asn Gly Asn Ala Lys 
15 10 15 

Glu Ala Met Glu Phe Tyr Gin Thr Val Phe Gly Gly Glu Leu Gin Met 
20 25 30 

Met Pro Phe Ser Ala Met His Ser Glu Glu Glu Val Gly Gly Asp Gly 
35 40 45 

Glu Lys lie Met His Ala Glu Leu Val Val Asp Gly Gin Lys Leu Leu 
50 55 60 

Phe Ala Ser Asp lie Pro Arg Val Met Gin Arg Met Lys Gly Glu Asp 
65 70 75 80 

Thr Pro Leu Ser Leu Thr Gly Gly Ala Glu Leu Glu Glu Glu lie Arg 
85 90 95 

Gly Tyr Trp Glu Lys Leu Ser Glu Gly Gly Thr Val Thr Met Pro Leu 
100 105 110 

Glu Ala Val Pro Trp Gly Ala Val Tyr Gly Ala Leu Glu Asp Arg Phe 
115 120 125 

Gly Thr His Trp Met Phe Asn He Gly Gly 
130 135 



<210> 295 
<211> 391 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA02105 

<400> 295 

gegggegteg aaaagcggcg acctgeggat ctgtgacccg cgccataaat gggtacgarg 60 

gcggttggaa aattccgtaa cttctttgag ggagaaaccc atg gtc ggc acg att 115 

Met Val Gly Thr He 

1 5 

tec acc tac ate gca ttc aat gga aac acc acg gaa get ctg aaa cat 163 

Ser Thr Tyr He Ala Phe Asn Gly Asn Thr Thr Glu Ala Leu Lys His 

10 15 20 
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tgg caa gag gtt ttt ggt ggt gaa ctt aat ctt tta acc tac ggt cag 211 
Trp Gin Glu Val Phe Gly Gly Glu Leu Asn Leu Leu Thr Tyr Gly Gin 
25 30 35 



etc acc ttg gaa ggt atg ccg ttt gat cct cca gcg gat gcg ttg gcg 259 
Leu Thr Leu Glu Gly Met Pro Phe Asp Pro Pro Ala Asp Ala Leu Ala 
40 45 50 



cac ggc gtc etc acg ttg gac aat ggt ggt ttg att tct ggc agt gat 307 
His Gly Val Leu Thr Leu Asp Asn Gly Gly Leu lie Ser Gly Ser Asp 
55 60 65 



tct ttt gag gga gaa atg etc gtc aaa gac acc gcg tac tec atg ttg 355 
Ser Phe Glu Gly Glu Met Leu Val Lys Asp Thr Ala Tyr Ser Met Leu 
70 75 80 85 



tat aac gcg gag tea gtg gaa gat ggt cgc gcg egg 
Tyr Asn Ala Glu Ser Val Glu Asp Gly Arg Ala Arg 



<210> 296 
<211> 97 
<212> PRT 

<213> Corynebacter ium glutamicum 
<400> 296 

Met Val Gly Thr lie Ser Thr Tyr lie Ala Phe Asn Gly Asn Thr Thr 
15 10 15 

Glu Ala Leu Lys His Trp Gin Glu Val Phe Gly Gly Glu Leu Asn Leu 
20 25 30 

Leu Thr Tyr Gly Gin Leu Thr Leu Glu Gly Met Pro Phe Asp Pro Pro 
35 40 45 

Ala Asp Ala Leu Ala His Gly Val Leu Thr Leu Asp Asn Gly Gly Leu 
50 55 60 

lie Ser Gly Ser Asp Ser Phe Glu Gly Glu Met Leu Val Lys Asp Thr 



Ala Tyr Ser Met Leu Tyr Asn Ala Glu Ser Val Glu Asp Gly Arg Ala 
85 90 95 

Arg 



<210> 297 
<211> 1497 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1474) 

<223> RXN00663 

<400> 297 

ctgaacgatt ggtgaccggc tcatgaaaac ttgacgagtc cccggtattc gecageggtg 60 
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actactaccg tgggcgacaa gcccacttag aggaggactt gtg aca acc acc tat 115 

Val Thr Thr Thr Tyr 



cca gat ttc ctt gga aat tct teg etc caa aca gat acg gag cac tgg 163 
Pro Asp Phe Leu Gly Asn Ser Ser Leu Gin Thr Asp Thr Glu His Trp 
10 15 20 

gaa atg gaa gga ggt gcg cag gaa gtc tct gtt act tat gtt ttg gac 211 
Glu Met Glu Gly Gly Ala Gin Glu Val Ser Val Thr Tyr Val Leu Asp 
25 30 35 

acg tea gtg ttg ctg tct gat ccg ttg teg ttg aca egg ttc gcg gag 259 
Thr Ser Val Leu Leu Ser Asp Pro Leu Ser Leu Thr Arg Phe Ala Glu 
40 45 50 

cac gat gta gtt ctg cca att gtt gta att acg gaa tta gaa gec aag 307 
His Asp Val Val Leu Pro lie Val Val lie Thr Glu Leu Glu Ala Lys 
55 60 65 

cgt cat cac ccg gac ctt ggc ttt ttt get cgc caa gcg ctt egg atg 355 
Arg His His Pro Asp Leu Gly Phe Phe Ala Arg Gin Ala Leu Arg Met 
70 75 80 85 

ctg gat gag ctg cgt gag ate cat ggg gat rtg tec aag cca ctg cca 403 
Leu Asp Glu Leu Arg Glu lie His Gly Asp Leu Ser Lys Pro Leu Pro 
90 95 100 

att ggc gat gaa ggc gga cac ate cat gtt gag ctg aat cac caa aac 451 
lie Gly Asp Glu Gly Gly His lie His Val Glu Leu Asn His Gin Asn 
105 110 115 

acg ggg tec ttg ccc gtg gga ttc cgc ctt ggt gac aat gac acc cgc 4 99 
Thr Gly Ser Leu Pro Val Gly Phe Arg Leu Gly Asp Asn Asp Thr Arg 
120 125 130 

ate ctt gca gtg gec aag aat ctg cag gaa gag ggc cac aat gtg gtt 547 
He Leu Ala Val Ala Lys Asn Leu Gin Glu Glu Gly His Asn Val Val 
135 140 145 



ctg gtg teg aag gac ctg ccg atg egg att aag gcg teg gca age gga 

Leu Val Ser Lys Asp Leu Pro Met Arg He Lys Ala Ser Ala Ser Gly 

150 155 160 165 

ate gec gca cag gaa tac cgc get gec ctg gcg cgc gac cgt ggt tac 

He Ala Ala Gin Glu Tyr Arg Ala Ala Leu Ala Arg Asp Arg Gly Tyr 
170 175 180 

acc ggc atg acc cac gec aat ate acc gat gac cag etc age gag etc 

Thr Gly Met Thr His Ala Asn He Thr Asp Asp Gin Leu Ser Glu Leu 
185 190 195 

tac gac acc ggc gag gtg cgc att gag gag etc gaa aag ctg ccc gtc 

Tyr Asp Thr Gly Glu Val Arg He Glu Glu Leu Glu Lys Leu Pro Val 
200 205 210 

aac cac ggc ttc acc etc aaa tec aac age ggt teg gcg ctt ggt cgt 
Asn His Gly Phe Thr Leu Lys Ser Asn Ser Gly Ser Ala Leu Gly Arg 
215 220 225 



595 



643 
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atg aat tec gac aag ate ate gag ctt gtc ccc ggc gac cag cag gta 
Met Asn Ser Asp Lys He He Glu Leu Val Pro Gly Asp Gin Gin Val 
230 235 240 245 

ttc ggt ate age ggg cgt age get gag cag egg gtt gee att gat ttg 
Phe Gly He Ser Gly Arg Ser Ala Glu Gin Arg Val Ala He Asp Leu 
250 255 260 

ctt aac gac gac gec gtc ggc ate gta tec ate ggc ggc ccc gcg ggt 
Leu Asn Asp Asp Ala Val Gly He Val Ser He Gly Gly Pro Ala Gly 
265 270 275 

aca ggt aaa age gca etc gca ctg tgt gee ggc ctg gaa get gtg atg 
Thr Gly Lys Ser Ala Leu Ala Leu Cys Ala Gly Leu Glu Ala Val Met 
280 285 290 

gag cgt cgc att cag cgc aag att ate gtg ttc cgc cca etc ttt gec 
Glu Arg Arg He Gin Arg Lys He He Val Phe Arg Pro Leu Phe Ala 
295 300 305 

gtt ggc gga cag gaa ctt ggc tac ctg cct ggc gac caa gaa gaa. aaa 
Val Gly Gly Gin Glu Leu Gly Tyr Leu Pro Gly Asp Gin Glu Glu Lys 
310 315 320 325 

atg ggg cct tgg gcg caa gcg gtt ttt gac acc eta age tec atg gtc 
Met Gly Pro Trp Ala Gin Ala Val Phe Asp Thr Leu Ser Ser Met Val 
330 335 340 

age caa aac ate ate gat gaa gec etc tec cgc ggc etc ate gaa gtt 
Ser Gin Asn He He Asp Glu Ala Leu Ser Arg Gly Leu He Glu Val 
345 350 355 

etc cca ctt act cac ate cgc gga cgc tea etc cac gat get ttc gtc 
Leu Pro Leu Thr His He Arg Gly Arg Ser Leu His Asp Ala Phe Val 
360 365 370 

ate gtc gac gag gee caa tec eta gaa cgc aac gtg ttg etc acc atg 
He Val Asp Glu Ala Gin Ser Leu Glu Arg Asn Val Leu Leu Thr Met 
375 380 385 

ctg tct cgc ate ggc cag aat tec cga gta gtt etc acc cat gac gta 
Leu Ser Arg He Gly Gin Asn Ser Arg Vai Val Leu Thr His Asp Val 
390 395 400 405 

gcg cag cgc gac aac ctg cgc gtt ggt cgc tac gac ggc ate gtc tct 
Ala Gin Arg Asp Asn Leu Arg Val Gly Arg Tyr Asp Gly He Val Ser 
410 415 420 

gtg gtg gaa gca etc aag gat cac gaa ctg ttt ggc cac ate acg ttg 
Val Val Glu Ala Leu Lys Asp His Glu Leu Phe Gly His He Thr Leu 
425 430 435 

cag cgt tec gaa cgc tec cga ate get gag ttg gtc acc caa gtt ttg 
Gin Arg Ser Glu Arg Ser Arg He Ala Glu Leu Val Thr Gin Val Leu 
440 445 450 



gat gcg ccg tct ctg tagtcgegea gtctgtggcg att 
Asp Ala Pro Ser Leu 
455 



BGI-132CP 



-452- 



<210> 298 
<211> 458 
<212> PRT 

<213> Corynebacterium glut 
<400> 298 

Val Thr Thr Thr Tyr Pro Asp Phe Leu Gly Asn Ser Ser Leu Gin Thr 
15 10 15 

Asp Thr Glu His Trp Glu Met Glu Gly Gly Ala Gin Glu Val Ser Val 
20 25 30 

Thr Tyr Val Leu Asp Thr Ser Val Leu Leu Ser Asp Pro Leu Ser Leu 
35 40 45 

Thr Arg Phe Ala Glu His Asp Val Val Leu Pro He Val Val He Thr 
50 55 60 

Glu Leu Glu Ala Lys Arg His His Pro Asp Leu Gly Phe Phe Ala Arg 



Gin Ala Leu Arg Met Leu Asp Glu Leu Arg Glu He His Gly Asp Leu 
85 90 95 

Ser Lys Pro Leu Pro He Gly Asp Glu Gly Gly His He His Val Glu 
100 105 110 

Leu Asn His Gin Asn Thr Gly Ser Leu Pro Val Gly Phe Arg Leu Gly 
115 120 125 

Asp Asn Asp Thr Arg He Leu Ala Val Ala Lys Asn Leu Gin Glu Glu 
130 135 140 

Gly His Asn Val Val Leu Val Ser Lys Asp Leu Pro Met Arg He Lys 
145 150 155 160 

Ala Ser Ala Ser Gly He Ala Ala Gin Glu Tyr Arg Ala Ala Leu Ala 
165 170 175 

Arg Asp Arg Gly Tyr Thr Gly Met Thr His Ala Asn He Thr Asp Asp 

180 185 190 

Gin Leu Ser Glu Leu Tyr Asp Thr Gly Glu Val Arg He Glu Glu Leu 
195 200 205 

Glu Lys Leu Pro Val Asn His Gly Phe Thr Leu Lys Ser Asn Ser Gly 
210 215 220 

Ser Ala Leu Gly Arg Met Asn Ser Asp Lys He He Glu Leu Val Pro 
225 230 235 240 

Gly Asp Gin Gin Val Phe Gly He Ser Gly Arg Ser Ala Glu Gin Arg 
245 250 255 

Val Ala He Asp Leu Leu Asn Asp Asp Ala Val Gly He Val Ser He 
260 265 270 

Gly Gly Pro Ala Gly Thr Gly Lys Ser Ala Leu Ala Leu Cys Ala Gly 
275 280 285 

Leu Glu Ala Val Met Glu Arg Arg lie Gin Arg Lys He He Val Phe 
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290 295 

Arg Pro Leu Phe Ala Val Gly Gly 
305 310 

Asp Gin Glu Glu Lys Met Gly Pro 
325 

Leu Ser Ser Met Val Ser Gin Asn 
340 

Gly Leu lie Glu Val Leu Pro Leu 

355 360 

His Asp Ala Phe Val He Val Asp 
370 375 

Val Leu Leu Thr Met Leu Ser Arg 
385 390 

Leu Thr His Asp Val Ala Gin Arg 
405 



300 



Gin Glu Leu Gly Tyr Leu Pro Gly 
315 320 



Trp Ala Gin Ala Val Phe Asp Thr 
330 335 



He He Asp Glu Ala Leu Ser Arg 
345 350 



Thr His He Arg Gly Arg Ser Leu 
365 



Glu Ala Gin Ser Leu Glu Arg Asn 
380 



He Gly Gin Asn Ser Arg Val Val 
395 400 



Asp Asn Leu Arg Val Gly Arg Tyr 
410 415 



Asp Gly He Val Ser Val Val Glu Ala Leu Lys Asp His Glu Leu Phe 

420 425 430 

Gly His He Thr Leu Gin Arg Ser Glu Arg Ser Arg He Ala Glu Leu 

435 440 445 

Val Thr Gin Val Leu Asp Ala Pro Ser Leu 

450 455 



<210> 299 
<211> 1019 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (996) 
<223> FRXA00663 

<400> 299 

ctt ggt gac aat gac acc cgc ate ctt gca gtg gec aag aat ctg cag 48 

Leu Gly Asp Asn Asp Thr Arg He Leu Ala Val Ala Lys Asn Leu Gin 
15 10 15 

gaa gag ggc cac aat gtg gtt ctg gtg teg aag gac ctg ccg atg egg 96 
Glu Glu Gly His Asn Val Val Leu Val Ser Lys Asp Leu Pro Met Arg 
20 25 30 

att aag gcg teg gca age gga ate gee gca cag gaa tac cgc get gec 144 
He Lys Ala Ser Ala Ser Gly He Ala Ala Gin Glu Tyr Arg Ala Ala 
35 40 45 

ctg gcg cgc gac cgt ggt tac acc ggc atg acc cac gee aat ate acc 192 
Leu Ala Arg Asp Arg Gly Tyr Thr Gly Met Thr His Ala Asn He Thr 
50 55 60 

gat gac cag etc age gag etc tac gac acc ggc gag gtg cgc att gag 240 
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Asp Asp Gin Leu Ser Glu Leu Tyr Asp Thr Gly Glu Val Arg lie Glu 
65 70 " 75 80 

gag etc gaa aag ctg ccc gtc aac cac ggc ttc acc etc aaa tec aac 288 
Glu Leu Glu Lys Leu Pro Val Asn His Gly Phe Thr Leu Lys Ser Asn 
85 90 95 

age ggt teg gcg ctt ggt cgt atg aat tec gac aag ate ate gag ctt 336 
Ser Gly Ser Ala Leu Gly Arg Met Asn Ser Asp Lys lie lie Glu Leu 
100 105 110 

gtc ccc ggc gac cag cag gta ttc ggt ate age ggg cgt age get gag 384 
Val Pro Gly Asp Gin Gin Val Phe Gly lie Ser Gly Arg Ser Ala Glu 
115 " 120 125 

cag egg gtt gec att gat ttg ctt aac gac gac gee gtc ggc ate gta 432 
Gin Arg Val Ala lie Asp Leu Leu Asn Asp Asp Ala Val Gly He Val 
130 135 140 

tec ate ggc ggc ccc gcg ggt aca ggt aaa age gca etc gca etc tgt 480 
Ser He Gly Gly Pro Ala Gly Thr Gly Lys Ser Ala Leu Ala Leu Cys 
145 150 155 160 

gee ggc ctg gaa get gtg atg gag cgt cgc att cag cgc aag att ate 528 
Ala Gly Leu Glu Ala Val Met Glu Arg Arg He Gin Arg Lys He He 
165 170 175 

gtg ttc cgc cca etc ttt gee gtt ggc gga cag gaa ctt ggc tac ctg 576 
Val Phe Arg Pro Leu Phe Ala Val Gly Gly Gin Glu Leu Gly Tyr Leu 
180 185 190 

cct ggc gac caa gaa gaa aaa atg ggg cct tgg gcg caa gcg gtt ttt 624 
Pro Gly Asp Gin Glu Glu Lys Met Gly Pro Trp Ala Gin Ala Val Phe 
195 200 205 

gac acc eta age tec atg gtc age caa aac ate ate gat gaa gee etc 672 
Asp Thr Leu Ser Ser Met Val Ser Gin Asn He He Asp Glu Ala Leu 
210 215 220 

tec cgc ggc etc ate gaa gtt etc cca ctt act cac ate cgc gga cgc 720 
Ser Arg Gly Leu He Glu Val Leu Pro Leu Thr His He Arg Gly Arg 
225 230 235 240 

tea etc cac gat get ttc gtc ate gtc gac gag gee caa tec eta gaa 768 
Ser Leu His Asp Ala Phe Val He Val Asp Glu Ala Gin Ser Leu Glu 
245 250 255 

cgc aac gtg ttg etc acc atg ctg tct cgc ate ggc cag aat tec cga 816 
Arg Asn Val Leu Leu Thr Met Leu Ser Arg He Gly Gin Asn Ser Arg 
260 265 270 

gta gtt etc acc cat gac gta gcg cag cgc gac aac ctg cgc gtt ggt 864 
Val Val Leu Thr His Asp Val Ala Gin Arg Asp Asn Leu Arg Val Gly 
275 280 285 

cgc tac gac ggc ate gtc tct gtg gtg gaa gca etc aag gat cac gaa 912 
Arg Tyr Asp Gly He Val Ser Val Val Glu Ala Leu Lys Asp His Glu 
290 295 300 



ctg ttt ggc cac ate acg ttg cag cgt tec gaa cgc tec cga ate get 960 
Leu Phe Gly His He Tnr Leu Gin Arg Ser Glu Arg Ser Arg He Ala 
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305 



310 



315 



320 



gag ttg gtc acc caa gtt ttg gat gcg ccg tct ctg tagtcgcgca 
Glu Leu Val Thr Gin Val Leu Asp Ala Pro Ser Leu 
325 330 



1006 



gtctgtggcg att 



1019 



<210> 300 
<211> 332 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 300 

Leu Gly Asp Asn Asp Thr Arg lie Leu Ala Val Ala Lys Asn Leu Gin 
15 10 15 

Glu Glu Gly His Asn Val Val Leu Val Ser Lys Asp Leu Pro Met Arg 
20 25 30 

lie Lys Ala Ser Ala Ser Gly lie Ala Ala Gin Glu Tyr Arg Ala Ala 
35 40 45 

Leu Ala Arg Asp Arg Gly Tyr Thr Gly Met Thr His Ala Asn lie Thr 
50 55 60 

Asp Asp Gin Leu Ser Glu Leu Tyr Asp Thr Gly Glu Val Arg lie Glu 
65 70 75 80 

Glu Leu Glu Lys Leu Pro Val Asn His Gly Phe Thr Leu Lys Ser Asn 
85 90 95 

Ser Gly Ser Ala Leu Gly Arg Met Asn Ser Asp Lys lie lie Glu Leu 
100 105 110 

Val Pro Gly Asp Gin Gin Val Phe Gly lie Ser Gly Arg Ser Ala Glu 
115 120 125 

Gin Arg Val Ala lie Asp Leu Leu Asn Asp Asp Ala Val Gly lie Val 
130 135 140 

Ser lie Gly Gly Pro Ala Gly Thr Gly Lys Ser Ala Leu Ala Leu Cys 
145 150 155 160 

Ala Gly Leu Glu Ala Val Met Glu Arg Arg lie Gin Arg Lys lie lie 
165 170 175 

Val Phe Arg Pro Leu Phe Ala Val Gly Gly Gin Glu Leu Gly Tyr Leu 
180 185 190 

Pro Gly Asp Gin Glu Glu Lys Met Gly Pro Trp Ala Gin Ala Val Phe 
195 200 205 

Asp Thr Leu Ser Ser Met Val Ser Gin Asn lie lie Asp Glu Ala Leu 
210 215 220 

Ser Arg Gly Leu lie Glu Val Leu Pro Leu Thr His lie Arg Gly Arg 
225 230 235 240 



Ser Leu His Asp Ala Phe Val lie Val Asp Glu Ala Gin Ser Leu Glu 
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245 

Arg Asn Val Leu Leu Thr Met Leu 
260 

Val Val Leu Thr His Asp Val Ala 
275 280 

Arg Tyr Asp Gly He Val Ser Val 
290 295 

Leu Phe Gly His He Thr Leu Gin 
305 310 

Glu Leu Val Thr Gin Val Leu Asp 
325 



250 255 

Ser Arg He Gly Gin Asn Ser Arg 
265 270 

Gin Arg Asp Asn Leu Arg Val Gly 
285 

Val Glu Ala Leu Lys Asp His Glu 
300 

Arg Ser Glu Arg Ser Arg He Ala 

315 320 

Ala Pro Ser Leu 
330 



<210> 301 
<211> 1140 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1117) 
<223> RXA00888 

<400> 301 

atggtggcgc tcgcagctat cggcgtgctg tctgaccgct ggtaacattt ctctgacata 

acctttcttg aacattccga aagcaggccg aactagcact gtg act gcc ccg cga 

Val Thr Ala Pro Arg 



aaa acc cgc aca gaa gta ate acc act gtc etc aat eta gaa cgc acg 
Lys Thr Arg Thr Glu Val lie Thr Thr Val Leu Asn Leu Glu Arg Thr 



etc gcg caa acc gtt tta gga ate aac gac gaa aac ctg cgt gtg ttg 211 

Leu Ala Gin Thr Val Leu Gly He Asn Asp Glu Asn Leu Arg Val Leu 
25 30 35 

gac aat caa att gat tgc gat att cac gtg cgt ggc acc cac gtg gaa 259 

Asp Asn Gin He Asp Cys Asp He His Val Arg Gly Thr His Val Glu 



etc acc ggg cca gcc cac gaa gtc tec cgc gcc teg aaa ata ttt gag 
Leu Thr Gly Pro Ala His Glu Val Ser Arg Ala Ser Lys He Phe Glu 



gaa ctg cag gcg att gcc cgt cga gga cat gtg att age cct gag aca 
Glu Leu Gin Ala He Ala Arg Arg Gly His Val He Ser Pro Glu Thr 



gta aaa aat gtc ate age atg att aac gtg gag acg ccg caa acc gtc 

Val Lys Asn Val lie Ser Met He Asn Val Glu Thr Pro Gin Thr Val 

90 95 100 

ret gaa ate ttg acc ggc gat ate ctt gcr cgc cgt ggc aaa gtg ate 

Ser Glu lie Leu Thr Gly Asp He Leu Ala Arg Arg Gly Lys Val He 
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cgc cct aag acg ctt ggc caa aag cac tac gtg gac gcg att gat acc 
Arg Pro Lys Thr Leu Gly Gin Lys His Tyr Val Asp Ala lie Asp Thr 
120 125 130 

aac acg att gtg ttc ggt ctg ggc cca gcc ggt tec ggt aaa acc tat 
Asn Thr He Val Phe Gly Leu Gly Pro Ala Gly Ser Gly Lys Thr Tyr 
135 140 145 

ctg gcc atg gca aaa gcc gtc caa gcg ctg caa tea aag cag gtc age 
Leu Ala Met Ala Lys Ala Val Gin Ala Leu Gin Ser Lys Gin Val Ser 
150 155 160 165 

cgc ate ate ttg acc cgc ccc gca gtg gaa gcc ggc gag aaa etc ggc 
Arg He He Leu Thr Arg Pro Ala Val Glu Ala Gly Glu Lys Leu Gly 
170 175 180 

ttc ttg ccc ggc acc ctg aac gaa aag ate gac ccc tac ctg cgc ccg 
Phe Leu Pro Gly Thr Leu Asn Glu Lys He Asp Pro Tyr Leu Arg Pro 
185 190 195 

ctt cac gac gcg ctg cgc gac atg gtc gaa cca gaa gtc att cca aaa 
Leu His Asp Ala Leu Arg Asp Met Val Glu Pro Glu Val He Pro Lys 
200 205 210 

etc atg gaa gcc ggc ate gta gaa gtc gcc cca ctt gcc tac atg cgc 
Leu Met Glu Ala Gly He Val Glu Val Ala Pro Leu Ala Tyr Met Arg 
215 220 225 

gga cgc acc etc aac gat gca ttc gtg ate ctg gat gaa gcc cag aac 
Gly Arg Thr Leu Asn Asp Ala Phe Val lie Leu Asp Glu Ala Gin Asn 
230 235 240 245 

acc acc cca gca cag atg aag atg ttc etc acc cgc ctg gga ttc ggt 
Thr Thr Pro Ala Gin Met Lys Met Phe Leu Thr Arg Leu Gly Phe Gly 
250 255 260 

tec aaa atg gta gtc aca ggt gac ate acc cag gtg gac etc cca gga 
Ser Lys Met Val Val Thr Gly Asp lie Thr Gin Val Asp Leu Pro Gly 
265 270 275 

ggc caa aag tec ggc ctg cgc ctg gtt cgc cac ate ctg cgc gga gta 
Gly Gin Lys Ser Gly Leu Arg Leu Val Arg His He Leu Arg Gly Val 
280 285 290 



gac gat gtg cac ttc tec 
Asp Asp Val His Phe Sei 
295 



gag etc acc tea tec 
Glu Leu Thr Ser Ser 
300 



gac gtg gtc cgc cac 
Asp Val Val Arg His 
305 



caa ctg gtt gga cac att gtg gat gca tac gaa gac tat gaa gaa cgc 

Gin Leu Val Gly His He Val Asp Ala Tyr Glu Asp Tyr Glu Glu Arg 

310 315 320 325 

gag gcc cgc gaa ttg aaa cgc aaa cgc cag gag aca egg cca 

Glu Ala Arg Glu Leu Lys Arg Lys Arg Gin Glu Thr Arg Pro 

330 335 



tgagcattga ggtattcaac gaa 
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<210> 302 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 302 

Val Thr Ala Pro Arg Lys Thr Arg Thr Glu Val He Thr Thr Val Leu 
15 10 15 

Asn Leu Glu Arg Thr Leu Ala Gin Thr Val Leu Gly He Asn Asp Glu 
20 25 30 

Asn Leu Arg Val Leu Asp Asn Gin He Asp Cys Asp He His Val Arg 
35 40 45 

Gly Thr His Val Glu Leu Thr Gly Pro Ala His Glu Val Ser Arg Ala 
50 55 60 

S o r Lys He Phe Glu Glu Leu Gin Ala He Ala Arg Arg Gly His Val 
65 70 75 80 

He Ser Pro Glu Thr Val Lys Asn Val He Ser Met He Asn Val Glu 
85 90 95 

Thr Pro Gin Thr Val Ser Glu He Leu Thr Gly Asp He Leu Ala Arg 
100 105 HO 

Arg Gly Lys Val He Arg Pro Lys Thr Leu Gly Gin Lys His Tyr Val 
115 120 125 

Asp Ala He Asp Thr Asn Thr He Val Phe Gly Leu Gly Pro Ala Gly 
130 135 140 

Ser Gly Lys Thr Tyr Leu Ala Met Ala Lys Ala Val Gin Ala Leu Gin 
145 150 155 160 

Ser Lys Gin Val Ser Arg He He Leu Thr Arg Pro Ala Val Glu Ala 
165 170 175 

Gly Glu Lys Leu Gly Phe Leu Pro Gly Thr Leu Asn Glu Lys He Asp 
180 185 190 

Pro Tyr Leu Arg Pro Leu His Asp Ala Leu Arg Asp Met Val Glu Pro 
195 200 205 

Glu Val He Pro Lys Leu Met Glu Ala Gly He Val Glu Val Ala Pro 
210 215 220 

Leu Ala Tyr Met Arg Gly Arg Thr Leu Asn Asp Ala Phe Val He Leu 
225 230 235 240 

Asp Glu Ala Gin Asn Thr Thr Pro Ala Gin Met Lys Met Phe Leu Thr 
245 250 255 

Arg Leu Gly Phe Gly Ser Lys Met Val Val Thr Gly Asp He Thr Gin 
260 265 270 

Val Asp Leu Pro Gly Gly Gin Lys Ser Gly Leu Arg Leu Val Arg His 
275 280 2S5 

He Leu Arg Gly Val Asp Asp Val His Phe Ser Glu Lea Thr Ser Ser 
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290 295 300 

Asp Val Val Arg His Gin Leu Val Gly His He Val Asp Ala Tyr Glu 
305 310 315 320 

Asp Tyr Glu Glu Arg Glu Ala Arg Glu Leu Lys Arg Lys Arg Gin Glu 
325 330 335 

Thr Arg Pro 



<210> 303 
<211> 1506 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1483) 
<223> RXA01437 

<400> 303 

actatgtaag aaatcacaac ctcccctcat tagtgccagg aggcacaagc ctgaagtgtc 60 

atcaatgaga aggttcaggc tgaaattaga aaggcgatgt atg tct gac aca ccg 115 

Met Ser Asp Thr Pro 



acc tea get ctg ate ace acg gtc aac cgc age ttc gat gga ttc gat 
Thr Ser Ala Leu He Thr Thr Val Asn Arg Ser Phe Asp Gly Phe Asp 



ttg gaa gaa gta gca gca gac ctt gga gtt egg etc acc tac ctg ccc 

Leu Glu Glu Val Ala Ala Asp Leu Gly Val Arg Leu Thr Tyr Leu Pro 
25 30 35 

gac gaa gaa eta gaa gta tec aaa gtt etc gcg gcg gac etc etc get 

Asp Glu Glu Leu Glu Val Ser Lys Val Leu Ala Ala Asp Leu Leu Ala 



gag ggg cca get etc ate ate ggt gta gga aac acg ttt ttc gac gee 
Glu Gly Pro Ala Leu He He Gly Val Gly Asn Thr Phe Phe Asp Ala 



cag gtc gec get gec etc ggc gtc cca gtg eta ctg ctg gta gac aag 
Gin Val Ala Ala Ala Leu Gly Val Pro Val Leu Leu Leu Val Asp Lys 



caa ggc aag cac gtt get ctt get cgc acc cag gta aac aat gee ggc 

Gin Gly Lys His Val Ala Leu Ala Arg Thr Gin Val Asn Asn Ala Gly 
90 95 100 

gca gtt gtt gca gca gca ttt acc get gaa caa gag cca atg ccg gat 

Ala Val Val Ala Ala Ala Phe Thr Ala Gla Gin Glu Pro Met Pro Asp 
105 110 115 

aag ctg cgc aag get gtg cgc aac cac age aac etc gaa cca gtc atg 

Lys Leu Arg Lys Ala Val Arg Asn His Ser Asn Leu Glu Pro Val Met 
120 125 130 
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595 



643 



739 



age gec gaa etc ttt gaa aac tgg ctg etc aag cgc gca cgc gca gag 
Ser Ala Glu Leu Phe Glu Asn Trp Leu Leu Lys Arg Ala Arg Ala Glu 
135 140 145 

cac tec cac att gtg ctg cca gaa ggt gac gac gac cgc ate ttg atg 
His Ser His He Val Leu Pro Glu Gly Asp Asp Asp Arg He Leu Met 
150 155 160 165 

get gee cac cag ctg ctt gat caa gac ate tgt gac ate acg ate ctg 
Ala Ala His Gin Leu Leu Asp Gin Asp He Cys Asp He Thr He Leu 
170 175 180 

ggc gat cca gta aag ate aag gag cgc get acc gaa ctt ggc ctg cac 
Gly Asp Pro Val Lys He Lys Glu Arg Ala Thr Glu Leu Gly Leu His 
185 190 195 

ctt aac act gca tac ctg gtc aat ccg ctg aca gat cct cgc ctg gag 
Leu Asn Thr Ala Tyr Leu Val Asn Pro Leu Thr Asp Pro Arg Leu Glu 
200 205 210 

gaa ttc gee gaa caa ttc gcg gag ctg cgc aag tea aag age gtc act 787 
Glu Phe Ala Glu Gin Phe Ala Glu Leu Arg Lys Ser Lys Ser Val Thr 
215 220 225 

ate gat gaa gec cgc gaa ate atg aag gat att tec tac ttc ggc acc 835 
He Asp Glu Ala Arg Glu He Met Lys Asp He Ser Tyr Phe Gly Thr 
230 235 240 245 

atg atg gtc cac aac ggc gac gee gac gga atg gta tec ggt gca gca 883 
Met Met Val His Asn Gly Asp Ala Asp Gly Met Val Ser Gly Ala Ala 
250 255 260 

aac acc acc gca cac acc att aag cca age ttc cag ate ate aaa act 931 
Asn Thr Thr Ala His Thr He Lys Pro Ser Phe Gin He He Lys Thr 
265 270 275 

gtt cca gaa gca tec gtc gtt tct tec ate ttc etc atg gtg ctg cgc 979 
Val Pro Glu Ala Ser Val Val Ser Ser He Phe Leu Met Val Leu Arg 
280 285 290 

ggg cga ctg tgg gca ttc ggc gac tgt get gtt aac ccg aac cca act 1027 
Gly Arg Leu Trp Ala Phe Gly Asp Cys Ala Val Asn Pro Asn Pro Thr 
295 300 305 

get gaa cag ctt ggt gaa ate gec gtt gtg tea gca aaa act gca gca 1075 
Ala Glu Gin Leu Gly Glu He Ala Val Val Ser Ala Lys Thr Ala Ala 
310 315 320 325 

caa ttt ggc att gat cct cgc gta gec ate ttg tec tac tec act ggc 1123 
Gin Phe Gly He Asp Pro Arg Val Ala He Leu Ser Tyr Ser Thr Gly 
330 335 340 

aac tec ggc gga ggc tea gat gtg gat cgc gee ate gac get ctt gca 1171 
Asn Ser Gly Gly Gly Ser Asp Val Asp Arg Ala He Asp Ala Leu Ala 
345 350 355 

gaa gca cgc cga ctt aac cca gaa eta tgc gtc gat gga cca ctt cag 1219 
Glu Ala Arg Arg Leu Asn Pro Glu Leu Cys Val Asp Gly Pro Leu Gin 
360 365 370 

ttc gac gee gee gtc gac ccg ggt grg gcg cgc aag aag atg cca gac 1267 
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Phe Asp Ala Ala Val Asp Pro Gly Val Ala Arg Lys Lys Met Pro Asp 
375 380 385 

tct gac gtc get ggc cag gca aat gtg ttt ate ttc cct gac ctg gaa 1315 
Ser Asp Val Ala Gly Gin Ala Asn Val Phe lie Phe Pro Asp Leu Glu 
390 395 400 405 

gec gga aac ate ggc tac aaa act gca caa cgc ace ggt cac gee ctg 1363 
Ala Gly Asn lie Gly Tyr Lys Thr Ala Gin Arg Thr Gly His Ala Leu 
410 415 420 

gca gtt ggt ccg att ctg cag ggc eta aac aaa cca gtc aac gac ctt 1411 
Ala Val Gly Pro lie Leu Gin Gly Leu Asn Lys Pro Val Asn Asp Leu 
425 430 435 

tec cgt ggc gca aca gtc cct gac ate gtc aac aca gta gec ate aca 1459 
Ser Arg Gly Ala Thr Val Pro Asp lie Val Asn Thr Val Ala lie Thr 
440 445 450 

gca att cag gca gga gga cgc age taatggcatt ggcacttgtt ttg 1506 
Ala lie Gin Ala Gly Gly Arg Ser 
455 460 



<210> 304 
<211> 461 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Met Ser Asp Thr Pro Thr Ser Ala Leu lie Thr Thr Val Asn Arg Ser 
15 10 15 

Phe Asp Gly Phe Asp Leu Glu Glu Val Ala Ala Asp Leu Gly Val Arg 
20 25 30 

Leu Thr Tyr Leu Pro Asp Glu Glu Leu Glu Val Ser Lys Val Leu Ala 
35 40 45 

Ala Asp Leu Leu Ala Glu Gly Pro Ala Leu lie lie Gly Val Gly Asn 
50 55 60 

Thr Phe Phe Asp Ala Gin Val Ala Ala Ala Leu Gly Val Pro Val Leu 
65 70 75 80 

Leu Leu Val Asp Lys Gin Gly Lys His Val Ala Leu Ala Arg Thr Gin 
85 90 95 

Val Asn Asn Ala Gly Ala Val Val Ala Ala Ala Phe Thr Ala Glu Gin 
100 105 110 

Glu Pro Met Pro Asp Lys Leu Arg Lys Ala Val Arg Asn His Ser Asn 
115 120 125 

Leu Glu Pro Val Met Ser Ala Glu Leu Phe Glu Asn Trp Leu Leu Lys 
130 135 140 

Arg Ala Arg Ala Glu His Ser His lie Val Leu Pro Glu Gly Asp Asp 
145 150 155 160 

Asp Arg lie Leu Met Ala Ala His Gin Leu Lea Asp Gin Asp He Cys 
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Asp lie Thr lie Leu Gly Asp Pro Val Lys lie Lys Glu Arg Ala Thr 
180 185 190 

Glu Leu Gly Leu His Leu Asn Thr Ala Tyr Leu Val Asn Pro Leu Thr 
195 200 205 

Asp Pro Arg Leu Glu Glu Phe Ala Glu Gin Phe Ala Glu Leu Arg Lys 
210 215 220 

Ser Lys Ser Val Thr lie Asp Glu Ala Arg Glu lie Met Lys Asp lie 
225 230 235 240 

Ser Tyr Phe Gly Thr Met Met Val His Asn Gly Asp Ala Asp Gly Met 
245 250 255 

Val Ser Gly Ala Ala Asn Thr Thr Ala His Thr lie Lys Pro Ser Phe 
260 265 270 

Gin He He Lys Thr Val Pro Glu Ala Ser Val Val Ser Ser He Phe 
275 280 285 

Leu Met Val Leu Arg Gly Arg Leu Trp Ala Phe Gly Asp Cys Ala Val 
290 295 300 

Asn Pro Asn Pro Thr Ala Glu Gin Leu Gly Glu He Ala Val Val Ser 
305 310 315 320 

Ala Lys Thr Ala Ala Gin Phe Gly He Asp Pro Arg Val Ala He Leu 
325 330 335 

Ser Tyr Ser Thr Gly Asn Ser Gly Gly Gly Ser Asp Val Asp Arg Ala 
340 345 350 

He Asp Ala Leu Ala Glu Ala Arg Arg Leu Asn Pro Glu Leu Cys Val 
355 360 365 

Asp Gly Pro Leu Gin Phe Asp Ala Ala Val Asp Pro Gly Val Ala Arg 
370 375 380 

Lys Lys Met Pro Asp Ser Asp Val Ala Gly Gin Ala Asn Val Phe He 
385 390 395 400 

Phe Pro Asp Leu Glu Ala Gly Asn He Gly Tyr Lys Thr Ala Gin Arg 
405 410 415 

Thr Gly His Ala Leu Ala Val Gly Pro He Leu Gin Gly Leu Asn Lys 
420 425 430 

Pro Val Asn Asp Leu Ser Arg Gly Ala Thr Val Pro Asp He Val Asn 
435 440 445 

Thr Val Ala He Thr Ala He Gin Ala Gly Gly Arg Ser 
450 455 460 



<210> 305 
<211> 1248 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1225) 
<223> RXN00778 

<400> 305 

aggtcttagg tttttaagtc gtgagcaatc cggagggaaa ctagcccgcc tacaggatct 60 

gctcagacga tgtcttcact taaaccggaa aggcttcccc gtg aac etc act ctt 115 

Val Asn Leu Thr Leu 



aag cgc tec ate gee ctt gtg ggc gca gtt act gca ggc tec ttc get 163 
Lys Arg Ser He Ala Leu Val Gly Ala Val Thr Ala Gly Ser Phe Ala 



ctt gta get tgc tec gac tec aat gag tct gat tec acc tec tea tct 211 

Leu Val Ala Cys Ser Asp Ser Asn Glu Ser Asp Ser Thr Ser Ser Ser 

25 30 35 

gca get tec acc ggt tct tec gat get gca tec att gag ggc ctt tec 259 

Ala Ala Ser Thr Gly Ser Ser Asp Ala Ala Ser He Glu Gly Leu Ser 

40 45 50 

ggt gtt acc ggt cag etc gtt get gaa ggt gca tct tec cag cag tec 307 

Gly Val Thr Gly Gin Leu Val Ala Glu Gly Ala Ser Ser Gin Gin Ser 



gca atg gac tac ttt ggt ate cgt tac tec gag get gtc age ggt gca 355 
Ala Met Asp Tyr Phe Gly lie Arg Tyr Ser Glu Ala Val Ser Gly Ala 
70 75 80 85 

tct ctg get tac acc cct tea ggt tec ggt tec ggc cgc acc aac ttc 403 
Ser Leu Ala Tyr Thr Pro Ser Gly Ser Gly Ser Gly Arg Thr Asn Phe 
90 95 100 

get gca ggc cag gtt get ttc ggt ggc tec gac tec gca atg aag gac 451 
Ala Ala Gly Gin Val Ala Phe Gly Gly Ser Asp Ser Ala Met Lys Asp 
105 110 115 

gac cag get gca gaa gca gaa gca cgt tgc aac ggc aac gaa gca tgg 4 99 
Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn Gly Asn Glu Ala Trp 
120 125 130 

cac ctg cca ttc gtt ate ggc cca gtt gca gtt get tac aac ctg cct 547 
His Leu Pro Phe Val He Gly Pro Val Ala Val Ala Tyr Asn Leu Pro 
135 140 145 

ggc gtt gac acc ctg aac ctg gac acc aac ate ate get cag ate ttc 595 
Gly Val Asp Thr Leu Asn Leu Asp Thr Asn He He Ala Gin He Phe 
150 155 160 165 

aag ggc gag ate acc aag tgg aac gac gaa gca ate get tec cag aac 643 
Lys Gly Glu He Thr Lys Trp Asn Asp Glu Ala He Ala Ser Gin Asn 
170 175 180 

gag ggc acc gac etc cca gac cag gac ate tec gtt ctg tac cgt tec 691 
Glu Gly Thr Asp Leu Pro Asp Gin Asp He Ser Val Leu Tyr Arg Ser 
185 190 195 
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gaa gag tec ggt acc tec gac aac ttc cag aag ttc etc gga get tec 739 
Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys Phe Leu Gly Ala Ser 
200 205 210 

acc gac ate tgg gag acc gaa ggc cag cag ttc cca acc gag gtt ggc 787 
Thr Asp He Trp Glu Thr Glu Gly Gin Gin Phe Pro Thr Glu Val Gly 
215 220 225 

tec ggt gcg cag ggc tec aac ggt gta get tct gag get tec aac ate 835 
Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser Glu Ala Ser Asn He 
230 235 240 245 

gag ggt gca ate acc tac gtt gaa get ggt ttc get aac cag tec ggc 883 
Glu Gly Ala He Thr Tyr Val Glu Ala Gly Phe Ala Asn Gin Ser Gly 
250 255 260 

ctg ggc gtt gca aac ate gac ttc ggt tec ggc cca gtt gaa etc aac 931 
Leu Gly Val Ala Asn He Asp Phe Gly Ser Gly Pro Val Glu Leu Asn 
265 270 275 

get gag tec gtt ggc gtt gca ctt ggt gca etc gac ttc ctg act gag 979 
Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu Asp Phe Leu Thr Glu 
280 285 290 

ggc cac aac atg gtt gtt gac acc gac get atg ttc gca atg aac gaa 1027 
Gly His Asn Met Val Val Asp Thr Asp Ala Met Phe Ala Met Asn Glu 
295 300 305 

gee ggt get tac cca ctg ate etc acc acc tac gaa ate gtc tgc tec 1075 
Ala Gly Ala Tyr Pro Leu He Leu Thr Thr Tyr Glu He Val Cys Ser 
310 315 320 325 

gca ggc tac gac gag acc acc cgc gac cag gtc aag gac ttc ctg acc 1123 
Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val Lys Asp Phe Leu Thr 
330 335 340 

gtt gca ctg gac tec cag gat gac cag etc gag get etc ggc tac ate 1171 
Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu Ala Leu Gly Tyr He 
345 350 355 

cca gtt acc ggc gag cac tac gat cgc etc gtt gca gca gtt gaa gca 1219 
Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val Ala Ala Val Glu Ala 
360 365 370 

att cag taataaaccg ctgccgtagc ttc 1248 
He Gin 
375 



<210> 306 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 306 

Val Asn Leu Thr Leu Lys Arg Ser He Ala Leu Val Gly Ala Val Thr 
15 10 15 

Ala Gly Ser Phe Ala Leu Val Ala Cys Ser Asp Ser Asn Glu Ser Asp 
20 25 30 
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Ser Thr Ser Ser Ser Ala Ala Ser Thr Gly Ser Ser Asp Ala Ala Ser 



lie Glu Gly Leu Ser Gly Val Thr Gly Gin Leu Val Ala Glu Gly Ala 
50 55 60 

Ser Ser Gin Gin Ser Ala Met Asp Tyr Phe Gly lie Arg Tyr Ser Glu 



Ala Val Ser Gly Ala Ser Leu Ala Tyr Thr Pro Ser Gly Ser Gly Ser 
85 90 95 

Gly Arg Thr Asn Phe Ala Ala Gly Gin Val Ala Phe Gly Gly Ser Asp 
100 105 110 

Ser Ala Met Lys Asp Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn 
115 120 125 

Gly Asn Glu Ala Trp His Leu Pro Phe Val lie Gly Pro Val Ala Val 
130 135 140 

Ala Tyr Asn Leu Pro Gly Val Asp Thr Leu Asn Leu Asp Thr Asn lie 
145 150 155 160 

lie Ala Gin He Phe Lys Gly Glu He Thr Lys Trp Asn Asp Glu Ala 
165 170 175 

He Ala Ser Gin Asn Glu Gly Thr Asp Leu Pro Asp Gin Asp He Ser 
180 185 190 

Val Leu Tyr Arg Ser Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys 
195 200 205 

Phe Leu Gly Ala Ser Thr Asp He Trp Glu Thr Glu Gly Gin Gin Phe 
210 215 220 

Pro Thr Glu Val Gly Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser 
225 230 235 240 

Glu Ala Ser Asn He Glu Gly Ala He Thr Tyr Val Glu Ala Gly Phe 
245 250 255 

Ala Asn Gin Ser Gly Leu Gly Val Ala Asn He Asp Phe Gly Ser Gly 
260 265 270 

Pro Val Glu Leu Asn Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu 
275 280 285 

Asp Phe Leu Thr Glu Gly His Asn Met Val Val Asp Thr Asp Ala Met 
290 295 300 

Phe Ala Met Asn Glu Ala Gly Ala Tyr Pro Leu He Leu Thr Thr Tyr 
305 310 315 320 

Glu He Val Cys Ser Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val 
325 330 335 

Lys Asp Phe Leu Thr Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu 
340 345 350 



Ala Leu Gly Tyr He Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val 
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Ala Ala Val Glu Ala He Gin 
370 375 



<210> 307 
<211> 857 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (834) 
<223> FRXA00778 

<400> 307 

cgc aac aac ttc get gca gec cag gtt get ttc ggt ggc tec gac tec 
Arg Asn Asn Phe Ala Ala Ala Gin Val Ala Phe Gly Gly Ser Asp Ser 



gca atg aag gac gac cag get gca gaa gca gaa gca cgt tgc aac ggc 
Ala Met Lys Asp Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn Gly 



aac gaa gca tgg cac ctg cca ttc gtt ate ggc cca gtt gca gtt get 
Asn Glu Ala Trp His Leu Pro Phe Val He Gly Pro Val Ala Val Ala 



tac aac ctg cct ggc gtt gac acc ctg aac ctg gac ace aac ate ate 192 
Tyr Asn Leu Pro Gly Val Asp Thr Leu Asn Leu Asp Thr Asn He He 
50 55 60 

get cag ate ttc aag ggc gag ate acc aag tgg aac gac gaa gca ate 240 
Ala Gin He Phe Lys Gly Glu He Thr Lys Trp Asn Asp Glu Ala He 



get tec cag aac gag ggc acc gac etc cca gac cag gac ate tec gtt 288 
Ala Ser Gin Asn Glu Gly Thr Asp Leu Pro Asp Gin Asp He Ser Val 
85 90 95 

ctg tac cgt tec gaa gag tec ggt acc tec gac aac ttc cag aag ttc 336 
Leu Tyr Arg Ser Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys Phe 
100 105 110 

etc gga get tec acc gac ate tgg gag acc gaa ggc cag cag ttc cca 384 
Leu Gly Ala Ser Thr Asp He Trp Glu Thr Glu Gly Gin Gin Phe Pro 
115 120 125 

acc gag gtt ggc tec ggt gcg cag ggc tec aac ggt gta get tct gag 432 
Thr Glu Val Gly Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser Glu 
130 135 140 

get tec aac ate gag ggt gca ate acc tac gtt gaa get ggt ttc get 480 
Ala Ser Asn He Glu Gly Ala lie Thr Tyr Val Glu Ala Gly Phe Ala 
145 150 155 160 

aac cag tec ggc ctg ggc gtt gca aac ate gac ttc ggt tec ggc cca 528 
Asn Gin Ser Gly Leu Gly Val Ala Asn He Asp Phe Gly Ser Gly Pro 
165 170 175 
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gtt gaa etc aac get gag tec gtt ggc gtt gca ctt ggt gca etc gac 
Val Glu Leu Asn Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu Asp 
180 185 190 

ttc ctg act gag ggc cac aac atg gtt gtt gac ace gac get atg ttc 
Phe Leu Thr Glu Gly His Asn Met Val Val Asp Thr Asp Ala Met Phe 
195 200 205 

gca atg aac gaa gec ggt get tac cca ctg ate etc acc ace tac gaa 
Ala Met Asn Glu Ala Gly Ala Tyr Pro Leu He Leu Thr Thr Tyr Glu 
210 215 220 

ate gtc tgc tec gca ggc tac gac gag acc acc cgc gac cag gtc aag 
He Val Cys Ser Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val Lys 
225 230 235 240 

gac ttc ctg acc gtt gca ctg gac tec cag gat gac cag etc gag get 
Asp Phe Leu Thr Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu Ala 
245 25C 255 

etc ggc tac ate cca gtt acc ggc gag cac tac gat cgc etc gtt gca 
Leu Gly Tyr He Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val Ala 
260 265 270 

gca gtt gaa gca att cag taataaaccg ctgccgtagc ttc 
Ala Val Glu Ala He Gin 



<210> 308 
<211> 278 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Arg Asn Asn Phe Ala Ala Ala Gin Val Ala Phe Gly Gly Ser Asp Ser 
15 10 15 

Ala Met Lys Asp Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn Gly 
20 25 30 

Asn Glu Ala Trp His Leu Pro Phe Val He Gly Pro Val Ala Val Ala 
35 40 45 

Tyr Asn Leu Pro Gly Val Asp Thr Leu Asn Leu Asp Thr Asn He He 
50 55 60 

Ala Gin He Phe Lys Gly Glu He Thr Lys Trp Asn Asp Glu Ala He 
65 70 75 80 

Ala Ser Gin Asn Glu Gly Thr Asp Leu Pro Asp Gin Asp He Ser Val 
85 90 95 

Leu Tyr Arg Ser Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys Phe 
100 105 HO 

Leu Gly Ala Ser Thr Asp He Trp Glu Thr Glu Gly Gin Gin Phe Pro 



115 



120 125 



Thr Glu Val Gly Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser Glu 
130 135 I 40 
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Ala Ser Asn He Glu Gly Ala He Thr Tyr Val Glu Ala Gly Phe Ala 
145 150 155 160 

Asn Gin Ser Gly Leu Gly Val Ala Asn He Asp Phe Gly Ser Gly Pro 
165 170 175 

Val Glu Leu Asn Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu Asp 
180 185 190 

Phe Leu Thr Glu Gly His Asn Met Val Val Asp Thr Asp Ala Met Phe 
195 200 205 

Ala Met Asn Glu Ala Gly Ala Tyr Pro Leu He Leu Thr Thr Tyr Glu 
210 215 220 

He Val Cys Ser Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val Lys 
225 230 235 240 

Asp Phe Leu Thr Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu Ala 
245 250 255 

Leu Gly Tyr He Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val Ala 
260 265 270 

Ala Val Glu Ala He Gin 
275 



<210> 309 
<211> 1050 
<212> DNA 
<213> Corynebacti 

<220> 
<221> CDS 

<222> (101) . . (1027) 
<223> RXA02497 

<400> 309 

tcgatgccgc cgctggcgaa gactcgggga aacctaaaaa taccgaagaa gaatttgacc 60 

gattcacact ttgccaccct agaccgtcta accrttaggt gtg aga tta ggt gta 115 

Val Arg Leu Gly Val 

1 5 

tta gat gtg ggc age aat act gtc cac eta gtt gca gta gac gcg cgt 163 

Leu Asp Val Gly Ser Asn Thr Val His Leu Val Ala Val Asp Ala Arg 



ccc ggt gga cac ccc acc ccg atg age aat tgg cgt acc cca ctg cgc 
Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp Arg Thr Pro Leu Arg 



ctt gtt gag ctt ctt gat gac tec ggg gcg ate tec gaa aag ggc ate 
Leu Val Glu Leu Leu Asp Asp Ser Gly Ala He Ser Glu Lys Gly He 



aac aaa etc acc rca gca gtc ggg gaa gca gca gac eta gcg aaa acg 
Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala Asp Leu Ala Lys Thr 
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ctc ggc tgc get gaa ctg atg cca ttt get aca teg gca gtc cgc tec 355 
Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr Ser Ala Val Arg Ser 



gee ace aac age gag gca gtg etc gac cac gtg gag aag gaa ace ggc 403 
Ala Thr Asn Ser Glu Ala Val Leu Asp His Val Glu Lys Glu Thr Gly 
90 95 100 

gtc cgc ctg tec ate ctt tec ggt gaa gac gaa gca cgc caa act ttc 451 
Val Arg Leu Ser lie Leu Ser Gly Glu Asp Glu Ala Arg Gin Thr Phe 
105 110 115 

etc gca gtt cga cgt tgg tat gga tgg tec gca ggg cgc ata act aac 499 
Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala Gly Arg He Thr Asn 
120 125 130 

etc gac ate ggt ggc ggc tec ctg gaa eta tec tec gga ace gac gaa 547 
Leu Asp He Gly Gly Gly Ser Leu Glu Leu Ser Ser Gly Thr Asp Glu 
135 140 145 

tec cca gac etc gcg ttc tea ctg gat ctg ggt gcg ggc cgc ttg acc 595 
Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly Ala Gly Arg Leu Thr 
150 155 160 165 

cac aac tgg ttc gac acc gat cca ccg gca cgt aag aaa ate aac etc 643 
His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg Lys Lys He Asn Leu 
170 175 180 

ctg cgc gat tat ate gat gcg gaa ctt gca gaa ccc gec cgc cag atg 691 
Leu Arg Asp Tyr He Asp Ala Glu Leu Ala Glu Pro Ala Arg Gin Met 
185 190 195 

cgc acc eta ggg ccc gcg cgc ctg gca gtg gga aca tec aaa act ttc 739 
Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly Thr Ser Lys Thr Phe 
200 205 210 

cgc acc ctg gca cga ctg act ggt get gcg ccc tea tec gca gga cca 787 
Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro Ser Ser Ala Gly Pro 
215 220 225 

cac gtc acc cga acc etc acc gcg ccg ggt ctg cgc cag ctg ate gca 835 
His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu Arg Gin Leu He Ala 
230 235 240 245 

ttt ate tea cga atg act gcg gcg gac cgc get gag ctg gaa ggt ate 883 
Phe lie Ser Arg Met Thr Ala Ala Asp Arg Ala Glu Leu Glu Gly He 
250 255 260 

age teg gat egg tea cat cag ate gtg gca ggt gcg eta gtt gcg gaa 931 
Ser Ser Asp Arg Ser His Gin He Val Ala Gly Ala Leu Val Ala Glu 
265 270 275 

get gcg atg cgt gcg ttg gat att gac aag gta gaa att tgt ccg tgg 979 
Ala Ala Met Arg Ala Leu Asp He Asp Lys Val Glu He Cys Pro Trp 
280 285 290 

gca ctt cgt gaa ggt gtg ate etc acc agg ate gac aaa gga etc gag 102" 
Ala Leu Arg Glu Gly Val He Leu Thr Arg He Asp Lys Gly Leu Glu 
295 300 305 
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taacatttac ccggaaagga gtt 



<210> 310 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 310 

Val Arg Leu Gly Val Leu Asp Val Gly Ser Asn Thr Val His Leu Val 



Ala Val Asp Ala Arg Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp 

20 25 30 

Arg Thr Pro Leu Arg Leu Val Glu Leu Leu Asp Asp Ser Gly Ala lie 

35 40 45 

Ser Glu Lys Gly He Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala 

50 55 60 

Asp Leu Ala Lys Thr Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr 



Ser Ala Val Arg Ser Ala Thr Asn Ser Glu Ala Val Leu Asp His Val 
85 90 95 

Glu Lys Glu Thr Gly Val Arg Leu Ser He Leu Ser Gly Glu Asp Glu 
100 105 110 

Ala Arg Gin Thr Phe Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala 
115 120 125 

Gly Arg He Thr Asn Leu Asp He Gly Gly Gly Ser Leu Glu Leu Ser 
130 135 140 

Ser Gly Thr Asp Glu Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly 
145 150 155 160 

Ala Gly Arg Leu Thr His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg 
165 170 175 

Lys Lys He Asn Leu Leu Arg Asp Tyr He Asp Ala Glu Leu Ala Glu 
180 185 190 

Pro Ala Arg Gin Met Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly 
195 200 205 

Thr Ser Lys Thr Phe Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro 
210 215 220 

Ser Ser Ala Gly Pro His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu 
225 230 235 240 

Arg Gin Leu He Ala Phe He Ser Arg Met Thr Ala Ala Asp Arg Ala 
245 250 255 

Glu Leu Glu Gly He Ser Ser Asp Arg Ser His Gin He Val Ala Gly 
260 265 270 

Ala Leu Val Ala Glu Ala Ala Met Arg Ala Leu Asp He Asp Lys Val 
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Glu He Cys Pro Trp Ala Leu Arg Glu Gly Val He Leu Thr Arg He 
290 295 300 

Asp Lys Gly Leu Glu 
305 



<210> 311 
<211> 1671 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1648) 
<223> RXA01477 

<400> 311 

taatttgaat taagccctct tcaattttcc gctttcgctg cgaggtgtgc caatgtggcg 60 

cattatttaa tgcatactcg gcgctatttt gaggagcctc atg cca cag tta age 115 

Met Pro Gin Leu Ser 



aga cgc cag ttc ttg cag aca acc gec gtt act gca ggt eta gec act 
Arg Arg Gin Phe Leu Gin Thr Thr Ala Val Thr Ala Gly Leu Ala Thr 



ttt gcg ggc aca cct gca cgc get gaa gaa cgc caa ttc cag cat ggc 
Phe Ala Gly Thr Pro Ala Arg Ala Glu Glu Arg Gin Phe Gin His Gly 



gtg get tec ggg gac ccc acc gca acc tct gee att ttg tgg act egg 

Val Ala Ser Gly Asp Pro Thr Ala Thr Ser Ala He Leu Trp Thr Arg 
40 45 50 

ctg acc cca att ccc gac gee aca cct gga agt ggc ctt ggc ccc gac 

Leu Thr Pro He Pro Asp Ala Thr Pro Gly Ser Gly Leu Gly Pro Asp 



tct cct gtc acc tgg gaa gtc tec ccc act cct gat ttc gec age ate 
Ser Pro Val Thr Trp Glu Val Ser Pro Thr Pro Asp Phe Ala Ser He 



acg cgc teg gga acc gta ate acc tec gca gca age gat cac acc gtc 
Thr Arg Ser Gly Thr Val He Thr Ser Ala Ala Ser Asp His Thr Val 
90 95 100 

cac gcg cac gee acg ggt ttg age cca tec acc cgc tat ttc tac cgc 
His Ala His Ala Thr Gly Leu Ser Pro Ser Thr Arg Tyr Phe Tyr Arg 
105 110 115 

ttc ate tec tec acc ggc gag gtc tec cct gtg ggg cgc acg caa aca 
Phe He Ser Ser Thr Gly Glu Val Ser Pro Val Gly Arg Thr Gin Thr 
120 125 130 

aca teg ctt gtc gac get ccc etc ccg cac ett cgc ttt gec ctt gcg 
Thr Ser Leu Val Asp Ala Pro Leu Pro His Leu Arg Phe Ala Leu Ala 
135 140 145 



211 
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tcg tgt gcc aat tgg gag gca gga ttt ttt gcc gcc tac ggc gac ate 
Ser Cys Ala Asn Trp Glu Ala Gly Phe Phe Ala Ala Tyr Gly Asp He 
150 155 160 165 

gcc egg cgc get gac gcc ggc gaa ttg gag atg ttg att ttt ttg ggt 
Ala Arg Arg Ala Asp Ala Gly Glu Leu Glu Met Leu He Phe Leu Gly 
170 175 180 

gat tac ate tac gag tac gcc ace ggt atg ttc gcc gga aag gac ggt 
Asp Tyr He Tyr Glu Tyr Ala Thr Gly Met Phe Ala Gly Lys Asp Gly 
185 190 195 

gtg gtg cgc ccg cat cag cct ctt cat gaa acc ate acg ttg gag cac 
Val Val Arg Pro His Gin Pro Leu His Glu Thr He Thr Leu Glu His 
200 205 210 

tac cgc act cgt tat ggc cat tac cgc agt gac aat cac ttg cag gca 
Tyr Arg Thr Arg Tyr Gly His Tyr Arg Ser Asp Asn His Leu Gin Ala 
215 220 225 

gcg cat gcg gcg ttg ccg tgg att gtc atg tgg gat gac cat gag teg 
Ala His Ala Ala Leu Pro Trp He Val Met Trp Asp Asp His Glu Ser 
230 235 240 245 

gcc aac aac tct aat cgt gag ggc gcg cag aat cat tec get gat gag 
Ala Asn Asn Ser Asn Arg Glu Gly Ala Gin Asn His Ser Ala Asp Glu 
250 255 260 

ggt teg tgg gtg gat cgt caa aat get get egg cag gtc ttt ttg gag 
Gly Ser Trp Val Asp Arg Gin Asn Ala Ala Arg Gin Val Phe Leu Glu 
265 270 275 

tgg atg ccg ate cgc cag gag gac acg etc tat cgt tec ttc act ttt 
Trp Met Pro He Arg Gin Glu Asp Thr Leu Tyr Arg Ser Phe Thr Phe 
280 285 290 

ggt gac etc gcc acg ctg tea ctt ctt gat ctt cga agt ttc aga gat 
Gly Asp Leu Ala Thr Leu Ser Leu Leu Asp Leu Arg Ser Phe Arg Asp 
295 300 305 

cca gca ccc tec cag caa cag tgg ctg gag ggt caa cgt gcg gac acc 
Pro Ala Pro Ser Gin Gin Gin Trp Leu Glu Gly Gin Arg Ala Asp Thr 
310 315 320 325 

atg atg ggg teg cag cag ttt gag tgg ctg aaa tec aac gtg gaa cac 
Met Met Gly Ser Gin Gin Phe Glu Trp Leu Lys Ser Asn Val Glu His 
330 335 340 

acc acc acg acg tgg aat ate ate ggc age tea gtg atg ttt gcc ccc 
Thr Thr Thr Thr Trp Asn He He Gly Ser Ser Val Met Phe Ala Pro 
345 350 355 

atg gca att acc ggg cag cct ctt ttc cag ate cct gaa cct att ccc 
Met Ala He Thr Gly Gin Pro Leu Phe Gin He Pro Glu Pro He Pro 
360 365 370 

gcc aat ttg gat cag tgg gac ggc tac tec cgt gag cgc gac cga etc 
Ala Asn Leu Asp Gin Trp Asp Gly Tyr Ser Arg Glu Arg Asp Arg Leu 
375 380 385 



BGI-132CP 



-473 - 



eta get gta ctt gec gat ttc gec act cca acg ctt ttt eta tct ggc 1315 
Leu Ala Val Leu Ala Asp Phe Ala Thr Pro Thr Leu Phe Leu Ser Gly 
390 395 400 405 



gat ate cac tec gaa tgg gca aac gec ate egg ttt aat ggt cga gaa 
Asp lie His Ser Glu Trp Ala Asn Ala lie Arg Phe Asn Gly Arg Glu 
410 415 420 



1363 



1507 



ate ggt gtc gag gca gta tgc age tec ate acc tea get aat gtc aac 1411 
lie Gly Val Glu Ala Val Cys Ser Ser lie Thr Ser Ala Asn Val Asn 
425 430 435 

gac ttc gec aaa etc cct gag gac aat ccg gtc tec ctg caa gcg gaa 1459 
Asp Phe Ala Lys Leu Pro Glu Asp Asn Pro Val Ser Leu Gin Ala Glu 
440 445 450 

caa gta ate cga gee aac agt teg cat gtg cgc cac gtt gat ctt gac 
Gin Val He Arg Ala Asn Ser Ser His Val Arg His Val Asp Leu Asp 
455 460 465 

gec cac ggc tac gee acg gtg aat etc acc caa gat ggc gcg cac atg 1555 
Ala His Gly Tyr Ala Thr Val Asn Leu Thr Gin Asp Gly Ala His Met 
470 475 480 485 

gtc tgg cac cgc gtc gee gat etc tec ctt ccg gac tea gaa gtt get 1603 
Val Trp His Arg Val Ala Asp Leu Ser Leu Pro Asp Ser Glu Val Ala 
490 495 500 

ccg gca att gca ctt gag tgg aaa cca ggc gtc gga ttc act act 1648 
Pro Ala He Ala Leu Glu Trp Lys Pro Gly Val Gly Phe Thr Thr 
505 510 515 

tgagctgctg atttgtaggt ttt 1671 

<210> 312 
<211> 516 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 312 

Met Pro Gin Leu Ser Arg Arg Gin Phe Leu Gin Thr Thr Ala Val Thr 
1 5 10 15 

Ala Gly Leu Ala Thr Phe Ala Gly Thr Pro Ala Arg Ala Glu Glu Arg 
20 25 30 

Gin Phe Gin His Gly Val Ala Ser Gly Asp Pro Thr Ala Thr Ser Ala 
35 40 45 

He Leu Trp Thr Arg Leu Thr Pro He Pro Asp Ala Thr Pro Gly Ser 
50 55 60 

Gly Leu Gly Pro Asp Ser Pro Val Thr Trp Glu Val Ser Pro Thr Pro 
65 70 75 80 

Asp Phe Ala Ser He Thr Arg Ser Gly Thr Val He Thr Ser Ala Ala 
85 90 95 

Ser Asp His Thr Val His Ala His Ala Thr Gly Leu Ser Pro Ser Thr 
100 105 110 
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Arg Tyr Phe Tyr Arg Phe lie Ser 
115 120 

Gly Arg Thr Gin Thr Thr Ser Leu 
130 135 

Arg Phe Ala Leu Ala Ser Cys Ala 
145 150 

Ala Tyr Gly Asp lie Ala Arg Arg 
165 



Ser Thr Gly Glu Val Ser Pro Val 
125 

Val Asp Ala Pro Leu Pro His Leu 
140 

Asn Trp Glu Ala Gly Phe Phe Ala 

155 160 

Ala Asp Ala Gly Glu Leu Glu Met 
170 175 



Leu He Phe Leu Gly Asp Tyr He Tyr Glu Tyr Ala Thr Gly Met Phe 
180 185 190 

Ala Gly Lys Asp Gly Val Val Arg Pro His Gin Pro Leu His Glu Thr 
195 200 205 

He Thr Leu Glu His Tyr Arg Thr Arg Tyr Gly His Tyr Arg Ser Asp 
210 215 220 

Asn His Leu Gin Ala Ala His Ala Ala Leu Pro Trp He Val Met Trp 
225 230 235 240 

Asp Asp His Glu Ser Ala Asn Asn Ser Asn Arg Glu Gly Ala Gin Asn 
245 250 255 

His Ser Ala Asp Glu Gly Ser Trp Val Asp Arg Gin Asn Ala Ala Arg 
260 265 270 

Gin Val Phe Leu Glu Trp Met Pro He Arg Gin Glu Asp Thr Leu Tyr 
275 280 285 

Arg Ser Phe Thr Phe Gly Asp Leu Ala Thr Leu Ser Leu Leu Asp Leu 
290 295 300 

Arg Ser Phe Arg Asp Pro Ala Pro Ser Gin Gin Gin Trp Leu Glu Gly 
305 310 315 320 

Gin Arg Ala Asp Thr Met Met Gly Ser Gin Gin Phe Glu Trp Leu Lys 
325 330 335 

Ser Asn Val Glu His Thr Thr Thr Thr Trp Asn He He Gly Ser Ser 
340 345 350 

Val Met Phe Ala Pro Met Ala He Thr Gly Gin Pro Leu Phe Gin He 
355 360 365 

Pro Glu Pro He Pro Ala Asn Leu Asp Gin Trp Asp Gly Tyr Ser Arg 
370 375 380 

Glu Arg Asp Arg Leu Leu Ala Val Leu Ala Asp Phe Ala Thr Pro Thr 
385 390 395 400 

Leu Phe Leu Ser Gly Asp He His Ser Glu Trp Ala Asn Ala He Arg 
405 410 415 

Phe Asn Gly Arg Glu He Gly Val Glu Ala Val Cys Ser Ser He Thr 
420 425 430 
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Ser Ala Asn Val Asn Asp Phe Ala Lys Leu Pro Glu Asp Asn Pro Val 
435 440 445 

Ser Leu Gin Ala Glu Gin Val lie Arg Ala Asn Ser Ser His Val Arg 
450 455 460 

His Val Asp Leu Asp Ala His Gly Tyr Ala Thr Val Asn Leu Thr Gin 
465 470 475 480 

Asp Gly Ala His Met Val Trp His Arg Val Ala Asp Leu Ser Leu Pro 
485 490 495 

Asp Ser Glu Val Ala Pro Ala lie Ala Leu Glu Trp Lys Pro Gly Val 
500 505 510 

Gly Phe Thr Thr 
515 



<210> 313 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXA01509 

<400> 313 

ttccaaaatt ttcgaggatt tccttgcccc gggtctcgtt tatttttgaa cacgctagaa 60 

ttcaagggca gtaactaatt tcaacccggg agaaatacct atg age ate gaa gta 115 

Met Ser He Glu Val 



acc gtc gaa ate cct aag gga tea cgc aac aag tac gaa ate gac cac 
Thr Val Glu He Pro Lys Gly Ser Arg Asn Lys Tyr Glu He Asp His 



gag acc gga aag gtc tac etc gac cgc tac ctg ttc act cca atg gca 
Glu Thr Gly Lys Val Tyr Leu Asp Arg Tyr Leu Phe Thr Pro Met Ala 



tac cca ctg gac tac ggc tac ate gac cac acc etc ggc gaa gac ggc 
Tyr Pro Leu Asp Tyr Gly Tyr lie Asp His Thr Leu Gly Glu Asp Gly 



gac cca ttg gat gca ctg gtc ate etc ccc gag tec gtt ttt cca gca 307 

Asp Pro Leu Asp Ala Leu Val He Leu Pro Glu Ser Val Phe Pro Ala 

55 60 65 

gtt gtg gtt aag tec cga ate ate ggt gtt ttc aag arg acc gac gaa 355 

Val Val Val Lys Ser Arg He He Gly Val Phe Lys Met Thr Asp Glu 

70 75 80 85 

gec ggc ggc gac gac aag ctg etc tec gtt etc gac gac cca cgc tac 403 

Ala Gly Gly Asp Asp Lys Leu Leu Ser Val Leu Asp Asp Pro Arg Tyr 

90 95 100 



gac cac ate cag gac ate tec gac gtg tec gat ttc etc aag gat gag 



451 
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Asp His lie Gin Asp lie Ser Asp Val Ser Asp Phe Leu Lys Asp Glu 
105 110 115 

ate gag cac ttc ttc gtc cac tac aag gac ctg gaa aag ggc aag cac 499 
lie Glu His Phe Phe Val His Tyr Lys Asp Leu Glu Lys Gly Lys His 
120 125 130 

gtt gac ggt tec ggc tgg ggc gac aag get gag get gaa aag ate cac 547 
Val Asp Gly Ser Gly Trp Gly Asp Lys Ala Glu Ala Glu Lys He His 
135 140 145 

get gag gca ate gac cgc tac aag gca taagtctttt gtaaattaag 594 
Ala Glu Ala He Asp Arg Tyr Lys Ala 
150 155 



<210> 314 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 314 

Met Ser He Glu Val Thr Val Glu He Pro Lys Gly Ser Arg Asn Lys 



Tyr Glu He Asp His Glu Thr Gly Lys Val Tyr Leu Asp Arg Tyr Leu 

20 25 30 

Phe Thr Pro Met Ala Tyr Pro Leu Asp Tyr Gly Tyr He Asp His Thr 

35 40 45 

Leu Gly Glu Asp Gly Asp Pro Leu Asp Ala Leu Val He Leu Pro Glu 

50 55 60 

Ser Val Phe Pro Ala Val Val Val Lys Ser Arg He He Gly Val Phe 



Lys Met Thr Asp Glu Ala Gly Gly Asp Asp Lys Leu Leu Ser Val Leu 
85 90 95 

Asp Asp Pro Arg Tyr Asp His lie Gin Asp lie Ser Asp Val Ser Asp 
100 105 110 

Phe Leu Lys Asp Glu He Glu His Phe Phe Val His Tyr Lys Asp Leu 
115 120 125 

Glu Lys Gly Lys His Val Asp Gly Ser Gly Trp Gly Asp Lys Ala Glu 
130 135 140 

Ala Glu Lys He His Ala Glu Ala He Asp Arg Tyr Lys Ala 
145 150 155 



<210> 315 
<211> 723 
<212> DNA 

<213> Corynebacterium gl 
<220> 
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<221> CDS 

<222> (101) . . (700) 

<223> RXA00100 

<400> 315 

gttttgcggt gttgaattgg gtgtttaatg tgcagtgggc gtggggaatg ctcattgcgt 60 

atccgcttgt ttcacatgcg gtgatcgcgc ggagtaaacg atg att ttg gat tgg 115 

Met lie Leu Asp Trp 



gtt ate tec ate atg gag gca etc ggc gee gtt ggc gtg ggt gtc gcg 163 

Val lie Ser lie Met Glu Ala Leu Gly Ala Val Gly Val Gly Va 1 Ala 

10 15 20 

gtg ttt ttg gag aac gtt ttc ccg ccg att cca agt gag gtg gtg ctt 211 

Val Phe Leu Glu Asn Val Phe Pro Pro lie Pro Ser Glu Val Val Leu 



ccg etc gcg ggt ttc acc acc acg caa ggc gat etc aat gtg tgg gcg 259 

Pro Leu Ala Gly Phe Thr Thr Thr Gin Gly Asp Leu Asn Val Trp Ala 
40 45 50 

gcg ctt atg tgg teg gtg ate ggg teg gtt tec gga gcg ttt ttg ctt 307 

Ala Leu Met Trp Ser Val He Gly Ser Val Ser Gly Ala Phe Leu Leu 



tac ggg ttg ggg cgc tea ate ggg gcg gca egg ttg egg cag gtc gee 
Tyr Gly Leu Gly Arg Ser He Gly Ala Ala Arg Leu Arg Gin Va L Ala 



gac tgg atg tgg ctt gtc gac gcg acc gac gtg gat aaa tec eta teg 403 

Asp Trp Met Trp Leu Val Asp Ala Thr Asp Val Asp Lys Ser Leu Ser 
90 95 100 

tgg ttc gaa aag tac ggg aag tat teg gtg ttt ttc ggt egg ttg gtg 451 

Trp Phe Glu Lys Tyr Gly Lys Tyr Ser Val Phe Phe Gly Arg Leu Val 
105 110 115 

ccg ggt gtc cga agt ttg att teg att ccg gcg ggc gtc gac aag atg 499 

Pro Gly Val Arg Ser Leu lie Ser He Pro Ala Gly Val Asp Lys Met 

120 125 130 

aat ccg gtt etc ttc ggt gtg etc act gcg gtg ggc age acc att tgg 547 

Asn Pro Val Leu Phe Gly Val Leu Thr Ala Val Gly Ser Thr He Trp 

135 140 145 

aat gcg gtt ctg att tgg act ggt gtg tgg ttg ggg gcg gaa tgg gag 595 

Asn Ala Val Leu lie Trp Thr Gly Val Trp Leu Gly Ala Glu Trp Glu 

150 155 160 165 

acg gtg teg atg tgg ttt gag age tat tea acg ate att tac gta ggt 643 

Thr Val Ser Met Trp Phe Glu Ser Tyr Ser Thr He lie Tyr Val Gly 
170 175 180 

ate gcg etc att gtn get tac gtg ttg ttt ggt tta gtc cgt cgc cga 691 

lie Ala Leu He Val Ala Tyr Val Leu Phe Gly Leu Val Arg Arg Arg 
185 190 195 

att aaa act taaccategg ttcgtagccg aag 723 
He Lys Thr 
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200 



<210> 316 
<211> 200 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 316 

Met He Leu Asp Trp Val He Ser He Met Glu Ala Leu Gly Ala Val 
15 10 15 

Gly Val Gly Val Ala Val Phe Leu Glu Asn Val Phe Pro Pro He Pro 



Ser Glu Val Val Leu Pro Leu Ala Gly Phe Thr Thr Thr Gin Gly Asp 
35 40 45 

Leu Asn Val Trp Ala Ala Leu Met Trp Ser Val He Gly Ser Val Ser 
50 55 60 

Gly Ala Phe Leu Leu Tyr Gly Leu Gly Arg Ser He Gly Ala Ala Arg 



Leu Arg Gin Val Ala Asp Trp Met Trp Leu Val Asp Ala Thr Asp Val 
85 " 90 95 

Asp Lys Ser Leu Ser Trp Phe Glu Lys Tyr Gly Lys Tyr Ser Val Phe 
100 105 110 

Phe Gly Arg Leu Val Pro Gly Val Arg Ser Leu He Ser He Pro Ala 
115 120 125 

Gly Val Asp Lys Met Asn Pro Val Leu Phe Gly Val Leu Thr Ala Val 
130 135 140 

Gly Ser Thr He Trp Asn Ala Val Leu He Trp Thr Gly Val Trp Leu 
145 150 155 160 

Gly Ala Glu Trp Glu Thr Val Ser Met Trp Phe Glu Ser Tyr Ser Thr 
165 17 0 17 5 

lie lie Tyr Val Gly He Ala Leu He Val Ala Tyr Val Leu Phe Gly 
180 185 190 

Leu Val Arg Arg Arg He Lys Thr 
195 200 



<210> 317 
<211> 705 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (682) 

<223> RXA00615 

<400> 317 

aaattgccag gattgatcar taatarcggc tcattaaggc tcttttiaat gagagggat 
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cccattgaat gatcagttgg tgagttgggt ggaaacactc atg aca gca teg gtg 115 

Met Thr Ala Ser Val 



ttt tat ccg gtg ctg tea gtt gtg gtg etc ate gac tgc att ttg ccg 
Phe Tyr Pro Val Leu Ser Val Val Val Leu He Asp Cys He Leu Pro 



ctt ate ccc agt gag act gtt ctt get ttg gca ggg gcg tgg tea gga 
Leu He Pro Ser Glu Thr Val Leu Ala Leu Ala Gly Ala Trp Ser Gly 



get egg gga act cca aac ttg tgg tzg gtt att tea gta gca acg ttg 
Ala Arg Gly Thr Pro Asn Leu Trp Leu Val He Ser Val Ala Thr Leu 



gee gcg ate att ggt gac aac ctg tgt tat ttc ttt ggc acg egg ttg 307 

Ala Ala He He Gly Asp Asn Leu Cys Tyr Phe Phe Gly Thr Arg Leu 
55 60 65 

ate aat atg gtg aac agg att ccg gga gaa teg agg cgc gga aaa gcg 355 

He Asn Met Val Asn Arg He Pro Gly Glu Ser Arg Arg Gly Lys Ala 
70 75 80 85 

ctg gag tgg gcg egg aag aac ctt aat gaa egg gat gtt teg aca ate 403 

Leu Glu Trp Ala Arg Lys Asn Leu Asn Glu Arg Asp Val Ser Thr He 
90 95 100 

att ate gee cgc ttt att ccg tgg get agg tgg ttt gtc ace ate att 451 

He He Ala Arg Phe He Pro Trp Ala Arg Trp Phe Val Thr He He 
105 110 115 

ttg gga tct gtg gga tat tec tgg teg agg ttt ate gtg tgg gat tec 499 

Leu Gly Ser Val Gly Tyr Ser Trp Ser Arg Phe He Val Trp Asp Ser 

120 125 130 

att gga gcg eta att tgg gca acc cag gca act ttg ttg ggt tat gtg 547 

He Gly Ala Leu He Trp Ala Thr Gin Ala Thr Leu Leu Gly Tyr Val 
135 140 145 

ggc gga tgg ctt ttc caa gaa caa ccg ttg ate ggc ctg gtt gca ggc 595 

Gly Gly Trp Leu Phe Gin Glu Gin Pro Leu lie Gly Leu Val Ala Gly 
150 155 160 165 

gca get ttg gga ate ttc ttc ggg ttc ttt ttg cag tgg etc aac aaa 643 

Ala Ala Leu Gly He Phe Phe Gly Phe Phe Leu Gin Trp Leu Asn Lys 
170 175 180 

atg tgg gag agg cgt cgt ctg gcg aaa gtg get gca gaa tgaaaatcag 692 

Met Trp Glu Arg Arg Arg Leu Ala Lys Val Ala Ala Glu 
185 190 



gecagacagt ggg 



<210> 318 
<211> 194 
<212> PRT 

<213> Corynebacteri 



BGI-132CP 



-480- 



<400> 318 

Met Thr Ala Ser Val Phe Tyr Pro Val Leu Ser Val Val Val Leu lie 
15 10 15 

Asp Cys lie Leu Pro Leu lie Pro Ser Glu Thr Val Leu Ala Leu Ala 
20 25 30 

Gly Ala Trp Ser Gly Ala Arg Gly Thr Pro Asn Leu Trp Leu Val lie 
35 40 45 

Ser Val Ala Thr Leu Ala Ala lie lie Gly Asp Asn Leu Cys Tyr Phe 



Phe Gly Thr Arg Leu lie Asn Met Val Asn Arg lie Pro Gly Glu Ser 
65 70 75 80 

Arg Arg Gly Lys Ala Leu Glu Trp Ala Arg Lys Asn Leu Asn Glu Arg 
85 90 95 

Asp Val Ser Thr He He He Ala Arg Phe He Pro Trp Ala Arg Trp 
100 105 110 

Phe Val Thr He He Leu Gly Ser Val Gly Tyr Ser Trp Ser Arg Phe 
115 120 125 

He Val Trp Asp Ser He Gly Ala Leu He Trp Ala Thr Gin Ala Thr 
130 135 140 

Leu Leu Gly Tyr Val Gly Gly Trp Leu Phe Gin Glu Gin Pro Leu He 
145 150 155 160 

Gly Leu Val Ala Gly Ala Ala Leu Gly He Phe Phe Gly Phe Phe Leu 
165 170 175 

Gin Trp Leu Asn Lys Met Trp Glu Arg Arg Arg Leu Ala Lys Val Ala 
180 185 190 



<210> 319 
<211> 870 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (847) 

<223> RXN00250 

<400> 319 

acaacaccag accaccccaa ccctgaataa acccctattt ttctaaaaag tcacactttg 60 

ccgtatagaa attcagtcaa ccaagagtac tctgtccacc atg gtt ttt act ctt 115 

Met Val Phe Thr Leu 

1 5 

gcg gac tec gtc tec cag gtt gcg era ggt ccg tec tgg ctg gac cct 163 

Ala Asp Ser Val Ser Gin Val Ala Leu Gly Pro Ser Trp Leu Asp Pro 

10 15 20 
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atg gaa ctt ctt tec ggc tec ggc ccg ttc ggt age ttc att ctt ccg 
Met Glu Leu Leu Ser Gly Ser Gly Pro Phe Gly Ser Phe lie Leu Pro 



gcg atg ctt gec att gtc ttt ate gaa tea ggc eta ctt ttc cca ctt 
Ala Met Leu Ala lie Val Phe lie Glu Ser Gly Leu Leu Phe Pro Leu 



eta cca ggt gat tct etc ctt ttc ace ggt ggt etc eta get aac cag 
Leu Pro Gly Asp Ser Leu Leu Phe Thr Gly Gly Leu Leu Ala Asn Gin 



get gac cct ttt gca ccg ctg tgg ctg gtg ctg ate etc tgc cct ate 
Ala Asp Pro Phe Ala Pro Leu Trp Leu Val Leu lie Leu Cys Pro lie 



gec gca att ctt ggc gat cag gtg ggt tac tgg att ggc cac aag ttc 403 
Ala Ala He Leu Gly Asp Gin Val Gly Tyr Trp He Gly His Lys Phe 
90 95 100 

cac cct cgc ctg gtc aac cgt ccg gat ggc agg att ttc aag cag gaa 451 
His Pro Arg Leu Val Asn Arg Pro Asp Gly Arg He Phe Lys Gin Glu 
105 110 115 

tac etc aag cag act gag gat ttc ttt gag aag cat ggc ccc gtg acg 499 
Tyr Leu Lys Gin Thr Glu Asp Phe Phe Glu Lys His Gly Pro Val Thr 
120 125 130 

ate att ttg tgc cgt ttc gtg ccc ate gtc cgt act tac gca cct ctg 547 
He He Leu Cys Arg Phe Val Pro He Val Arg Thr Tyr Ala Pro Leu 
135 140 145 

gtc gca ggt atg get ggc atg cgt tac cgc acg ttc att att tac aac 595 
Val Ala Gly Met Ala Gly Met Arg Tyr Arg Thr Phe He He Tyr Asn 
150 155 160 165 

atg ate ggt ggc att ttg tgg ggt tec ggc gtg gtg get ttg ggt get 643 
Met He Gly Gly He Leu Trp Gly Ser Gly Val Val Ala Leu Gly Ala 
170 175 180 

gcg ttg ggt cag ttc gat ttc gtc cgc aac aat att gat ctg att ttc 691 
Ala Leu Gly Gin Phe Asp Phe Val Arg Asn Asn He Asp Leu He Phe 
185 190 195 

ttg ctg ate gtg ttc att teg gtg gtt cct ggt ttg gtc ggc atg gee 739 
Leu Leu He Val Phe He Ser Val Val Pro Gly Leu Val Gly Met Ala 
200 205 210 

cgc aag ctg get gac ggc cac aag caa gec aac acc gag cca caa gaa 787 
Arg Lys Leu Ala Asp Gly His Lys Gin Ala Asn Thr Glu Pro Gin Glu 
215 220 225 

aac ccc gca gtc cag aca gee cca gta aaa acc cag gaa gee cag gaa 835 
Asn Pro Ala Val Gin Thr Ala Pro Val Lys Thr Gin Glu Ala Gin Glu 
230 235 240 245 

gec ccc cag aac taatctttcc ggtccgccag ttc 870 
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<210> 320 
<211> 249 
<212> PRT 

<213> Corynebacterium gluramicum 
<400> 320 

Met Val Phe Thr Leu Ala Asp Ser Val Ser Gin Val Ala Leu Gly Pro 



Ser Trp Leu Asp Pro Met Glu Leu Leu Ser Gly Ser Gly Pro Phe Gly 

20 25 " 30 

Ser Phe He Leu Pro Ala Met Leu Ala He Val Phe He Glu Ser Gly 

35 40 45 

Leu Leu Phe Pro Leu Leu Pro Gly Asp Ser Leu Leu Phe Thr Gly Gly 

50 55 60 

Leu Leu Ala Asn Gin Ala Asp Pro Phe Ala Pro Leu Trp Leu Val Leu 



He Leu Cys Pro He Ala Ala He Leu Gly Asp Gin Val Gly Tyr Trp 
85 90 95 

He Gly His Lys Phe His Pro Arg Leu Val Asn Arg Pro Asp Gly Arg 
100 105 110 

He Phe Lys Gin Glu Tyr Leu Lys Gin Thr Glu Asp Phe Phe Glu Lys 
115 120 125 

His Gly Pro Val Thr He He Leu Cys Arg Phe Val Pro He Val Arg 
130 135 140 

Thr Tyr Ala Pro Leu Val Ala Gly Met Ala Gly Met Arg Tyr Arg Thr 
145 150 155 160 

Phe He lie Tyr Asn Met He Gly Gly He Leu Trp Gly Ser Gly Val 
165 170 175 

Val Ala Leu Gly Ala Ala Leu Gly Gin Phe Asp Phe Val Arg Asn Asn 
180 185 190 

He Asp Leu He Phe Leu Leu He Val Phe He Ser Val Val Pro Gly 
195 200 205 

Leu Val Gly Met Ala Arg Lys Leu Ala Asp Gly His Lys Gin Ala Asn 
210 215 220 

Thr Glu Pro Gin Glu Asn Pro Ala Val Gin Thr Ala Pro Val Lys Thr 
225 230 235 240 

Gin Glu Ala Gin Glu Ala Pro Gin Asn 
245 



<210> 321 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 



BGI-132CP 



-483 - 



<220> 

<221> CDS 

<222> (79) . . (525) 

<223> FRXA02010 

<400> 321 

cctgaataaa cccctatttt tctaaaaagt acactttgcc gtatagaaat tcagtcaacc 60 

aagagtactc tgtccaccatg gtt ttt act ctt gcg gac tec gtc tec cag 111 
Met Val Phe Thr Leu Ala Asp Ser Val Ser Gin 



gtt gcg eta ggt ccg tec tgg ctg gac cct atg gaa ctt ctt tec ggc 159 
Val Ala Leu Gly Pro Ser Trp Leu Asp Pro Met Glu Leu Leu Ser Gly 



tec ggc ccg ttc ggt age ttc att ctt ccg gcg atg ctt gec att gtc 
Ser Gly Pro Phe Gly Ser Phe lie Leu Pro Ala Met Leu Ala lie Val 



ttt ate gaa tea ggc eta ctt ttc cca ctt eta cca ggt gat tct etc 255 
Phe lie Glu Ser Gly Leu Leu Phe Pro Leu Leu Pro Gly Asp Ser Leu 



ctt ttc acc ggt ggt etc eta get aac cag get gac cct ttt gca ccg 303 
Leu Phe Thr Gly Gly Leu Leu Ala Asn Gin Ala Asp Pro Phe Ala Pro 



ctg tgg ctg gtg ctg ate etc tgc cct ate gec gca att ctt ggc gat 351 

Leu Trp Leu Val Leu lie Leu Cys Pro lie Ala Ala lie Leu Gly Asp 

80 85 90 

cag gtg ggt tac tgg att ggc cac aag ttc cac cct cgc ctg gtc aat 399 

Gin Val Gly Tyr Trp lie Gly His Lys Phe His Pro Arg Leu Val Asn 

95 100 105 

cgt ccg gat ggc agg att ttc aag cag gaa tac etc aag cag act gag 447 

Arg Pro Asp Gly Arg lie Phe Lys Gin Glu Tyr Leu Lys Gin Trr Glu 

110 115 120 

gat ttc ttt gag aag cat ggc ccc gtg acg ate att ttg tgc cgt ttc 495 

Asp Phe Phe Glu Lys His Gly Pro Val Thr lie lie Leu Cys Arg Phe 

125 130 135 



gtg ccc ate gtc cgt act tac gca cct ctg 
Val Pro lie Val Arg Thr Tyr Ala Pro Leu 
140 145 



<210> 322 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Met Val Phe Thr Leu Ala Asp Ser Val Ser Gin Val Ala Leu Gly Pro 
1 5 " 10 15 

Ser Trp Leu Asp Pro Met Glu Leu Leu Ser Gly Ser Gly Pro Phe Gly 

20 25 30 



BGI-132CP 



-484- 



Ser Phe lie Leu Pro Ala Met Leu 
35 40 

Leu Leu Phe Pro Leu Leu Pro Gly 
50 55 

Leu Leu Ala Asn Gin Ala Asp Pro 
65 70 

lie Leu Cys Pro lie Ala Ala lie 
85 

lie Gly His Lys Phe His Pro Arg 
100 

lie Phe Lys Gin Glu Tyr Leu Lys 

115 120 

His Gly Pro Val Thr He He Leu 
130 135 

Thr Tyr Ala Pro Leu 
145 



Ala He Val Phe He Glu Ser Gly 
45 

Asp Ser Leu Leu Phe Thr Gly Gly 
60 

Phe Ala Pro Leu Trp Leu Val Leu 
75 80 

Leu Gly Asp Gin Val Gly Tyr Trp 
90 95 

Leu Val Asn Arg Pro Asp Gly Arg 
105 HO 

Gin Thr Glu Asp Phe Phe Glu Lys 
125 

Cys Arg Phe Val Pro He Va L Arg 
140 



<210> 323 
<211> 885 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (862) 

<223> RXA02120 

<400> 323 

ttggccactt gtttgagtag gctggcgggc aggtgcttga aatactctga ttagttccaa 60 

gcaaattagc acaacttcac actttattta ggagcatgtt atg tct gac ctg aag 115 

Met Ser Asp Leu Lys 
1 5 

tea ctt gec acg aaa ttt get age gat 
Ser Leu Ala Thr Lys Phe Ala Ser Asp 
10 

gtc ctg cct acc gtc tgg gat acc tgg 
Val Leu Pro Thr Val Trp Asp Thr Trp 
25 30 

gca gga ttt agt ggc ctg acc att ggt 
Ala Gly Phe Ser Gly Leu Thr He Gly 
40 45 

aca gga age tec gat ggt gaa aac atg 
Thr Gly Ser Ser Asp Gly Glu Asn Met 
55 60 

gtg gtc aag aag ate acc teg gcg gta 
Val Val Lys Lys lie Thr Ser Ala Val 



cat gaa tec gga aag ctg ctg 163 
His Glu Ser Gly Lys Leu Leu 
15 20 

age gcg ggg etc gta gaa gaa 211 
Ser Ala Gly Leu Val Glu Glu 
35 

age cac cca gtc gcg gat gcg 259 
Ser His Pro Val Ala Asp Ala 
50 

aat ttt gca gat tat atg gcg 307 
Asn Phe Ala Asp Tyr Met Ala 
65 

tec ate ccc gta age gtt gat 355 
Ser He Pro Val Ser Val Asp 



BGI-132CP 



-485 - 



gtg gaa tec ggt tat ggt etc teg cct gcg gat ttg ate gca cag att 403 

Val Glu Ser Gly Tyr Gly Leu Ser Pro Ala Asp Leu He Ala Gin He 

90 95 100 

ttg gaa get ggc gca gtg ggc ate aat gtg gaa gat gtt gtg cac age 451 

Leu Glu Ala Gly Ala Val Gly He Asn Val Glu Asp Val Val His Ser 

105 110 115 

gag ggt aag cgt gtt cgt gag gcg cag gag cac get gat tac ate get 4 99 

Glu Gly Lys Arg Val Arg Glu Ala Gin Glu His Ala Asp Tyr He Ala 

120 125 130 

gcg gca cgt caa get gee gat gtg gca ggt gta gat gtg gtg ate aac 547 

Ala Ala Arg Gin Ala Ala Asp Val Ala Gly Val Asp Val Val He Asn 

135 140 145 

ggt cgc acg gat gee gtc aaa ctt ggt gca gac gtt ttt gaa gat ccg 595 

Gly Arg Thr Asp Ala Val Lys Leu Gly Ala Asp Val Phe Glu Asp Pro 

150 155 160 165 

atg gtg gag gec ate aag cgc ate aag etc atg gaa cag gca ggc gcg 643 

Met Val Glu Ala He Lys Arg He Lys Leu Met Glu Gin Ala Gly Ala 

170 175 180 

cgt teg gtg tac ccc gtg ggt ctg age acc gec gag cag gtt gag cgc 691 

Arg Ser Val Tyr Pro Val Gly Leu Ser Thr Ala Glu Gin Val Glu Arg 

185 190 195 

ctg gtg gac get gtg tea gtg ccg gtc aac ate acc gcg cac ccg gtt 739 

Leu Val Asp Ala Val Ser Val Pro Val Asn He Thr Ala His Pro Val 

200 205 210 

gat ggg cac ggc gca ggc gat ctg gee acc etc gca ggc ctt ggc gtg 787 

Asp Gly His Gly Ala Gly Asp Leu Ala Thr Leu Ala Gly Leu Gly Val 

215 220 225 

cgc cgc gtg acc ttc ggt ccg etc tgg caa aaa tgg ctg get gec acc 835 

Arg Arg Val Thr Phe Gly Pro Leu Trp Gin Lys Trp Leu Ala Ala Thr 

230 235 240 245 

teg gcg cag cag ctt aag ggc tgg get taaattgett gtcgacgcct 882 

Ser Ala Gin Gin Leu Lys Gly Trp Ala 
250 



<210> 324 
<211> 254 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 324 

Met Ser Asp Leu Lys Ser Leu Ala Thr Lys Phe Ala Ser Asp His Glu 



Ser Gly Lys Leu Leu Val Leu Pro Thr Val Trp Asp Thr Trp Ser Ala 



Gly Leu Val Glu Glu Ala Gly Phe Ser Gly Leu Thr He Gly Ser His 
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Pro Val Ala Asp Ala Thr Gly Ser Ser Asp Gly Glu Asn Met Asn Phe 
50 55 60 

Ala Asp Tyr Met Ala Val Val Lys Lys He Thr Ser Ala Val Ser He 



Pro Val Ser Val Asp Val Glu Ser Gly Tyr Gly Leu Ser Pro Ala Asp 
85 90 95 

Leu He Ala Gin He Leu Glu Ala Gly Ala Val Gly He Asn Val Glu 
100 105 110 

Asp Val Val His Ser Glu Gly Lys Arg Val Arg Glu Ala Gin Glu His 
115 120 125 

Ala Asp Tyr He Ala Ala Ala Arg Gin Ala Ala Asp Val Ala Gly Val 
130 135 140 

Asp Val Val He Asn Gly Arg Thr Asp Ala Val Lys Leu Gly Ala Asp 
145 150 155 160 

Val Phe Glu Asp Pro Met Val Glu Ala He Lys Arg He Lys Leu Met 
165 170 175 

Glu Gin Ala Gly Ala Arg Ser Val Tyr Pro Val Gly Leu Ser Thr Ala 
180 185 190 

Glu Gin Val Glu Arg Leu Val Asp Ala Val Ser Val Pro Val Asn He 
195 200 205 

Thr Ala His Pro Val Asp Gly His Gly Ala Gly Asp Leu Ala Thr Leu 
210 215 220 

Ala Gly Leu Gly Val Arg Arg Val Thr Phe Gly Pro Leu Trp Gin Lys 
225 230 235 240 

Trp Leu Ala Ala Thr Ser Ala Gin Gin Leu Lys Gly Trp Ala 
245 250 



<210> 325 
<211> 969 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (946) 

<223> RXS01000 

<400> 325 

ctttctatgc ctacgcggat gtttccgtga tcattctgga aatcctcatc gtggtgattg 60 

tcattgaagt aatctccaac gcacttcgaa agaggctggt atg age acc tta acc 115 

Met Ser Thr Leu Thr 
1 5 

tct cac cgc aca gta ccg gec ccc age tct ccc ccg gcg cgc ccc aac 163 
Ser His Arg Thr Val Pro Ala Pro Ser Ser Pro Pro Ala Arg Pro Asn 
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aaa ctg gcg cgc aat ate gtt gca att gtc get gcg ctg att gtc ctt 

Lys Leu Ala Arg Asn He Val Ala He Val Ala Ala Leu He Val Leu 

25 30 35 

ata get ace ggc acg etc aag ate gag tgg aat gag ctt ccg cag atg 

He Ala Thr Gly Thr Leu Lys He Glu Trp Asn Glu Leu Pro Gin Met 



ccc gcg cag gtg tgg cat tac tta gag ctg atg ttt age gat ccc gat 
Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met Phe Ser Asp Pro Asp 



tgg teg aag ttt ggc cgc gee gtc cag gaa atg tgg cgt tec ate gec 355 

Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met Trp Arg Ser He Ala 

70 75 80 85 

atg gcg tgg ttg ggt gee att tta tgc gtg gtg gtc tct gtc cct ctg 403 

Met Ala Trp Leu Gly Ala He Leu Cys Val Val Val Ser Val Pro Leu 

90 95 100 

gga atg ttg get gec cgc ggg gtg gga cct tat tgg ctg cgt acc gtt 451 

Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr Trp Leu Arg Thr Val 

105 110 115 

tta egg ttc gtg ttc gcg gtg att cgt gcg ttc ccc gaa gtg gtt ate 499 

Leu Arg Phe Val Phe Ala Val He Arg Ala Phe Pro Glu Val Val He 

120 125 130 

gca att att ttg eta act gtc acc ggc eta act cct ttt act ggt gcg 547 

Ala He He Leu Leu Thr Val Thr Gly Leu Thr Pro Phe Tftr Gly Ala 

135 140 145 

etc gca ttg ggt ate tec ggt att gga caa cag gca aag tgg acc tat 595 

Leu Ala Leu Gly He Ser Gly He Gly Gin Gin Ala Lys Trp Thr Tyr 

150 155 160 165 

gaa gee att gag tec act ccc acc ggc ccg tea gag gca gtg cgt gca 643 

Glu Ala He Glu Ser Thr Pro Thr Gly Pro Ser Glu Ala Val Arg Ala 

170 175 180 

gcg ggt gga act acg ccg gag gtt ctg ccg tgg gcg ttg tgg cca cag 691 

Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp Ala Leu Trp Pro Gin 

185 190 195 

gtt gcg cca tec att gca tct ttt gec ctg tac cgc ttt gag ate aac 739 

Val Ala Pro Ser He Ala Ser Phe Ala Leu Tyr Arg Phe Glu He Asn 

200 205 210 

ate cgt acc tct gcg gta ttg ggc ate gtt ggt gca ggt ggt ate ggt 787 

He Arg Thr Ser Ala Val Leu Gly He Val Gly Ala Gly Gly He Gly 

215 220 225 

agt atg ctt gee aat tac acc aac tac agg cag tgg gac acc gtg ggc 835 

Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin Trp Asp Thr Val Gly 

230 235 240 245 

atg ctg etc ate gtc gtg gtt gtc gca acg atg ate gtc gat etc ate 883 

Met Leu Leu He Val Val Val Val Ala Thr Met He Val Asp Leu He 

250 255 260 
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tec ggc acc ate cgc cgc cgc ate atg aag ggg get agt gac cgt gtc 931 
Ser Gly Thr lie Arg Arg Arg lie Met Lys Gly Ala Ser Asp Arg Val 
265 270 275 

gtg gca cca age aac tgacgctcca ccaagcatcc gca 969 
Val Ala Pro Ser Asn 
280 



<210> 326 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Met Ser Thr Leu Thr Ser His Arg Thr Val Pro Ala Pro Ser Ser Pro 
15 10 15 

Pro Ala Arg Pro Asn Lys Leu Ala Arg Asn lie Val Ala lie Val Ala 
20 25 30 

Ala Leu lie Val Leu lie Ala Thr Gly Thr Leu Lys lie Glu Trp Asn 
35 40 45 

Glu Leu Pro Gin Met Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met 
50 55 60 

Phe Ser Asp Pro Asp Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met 

65 70 75 80 

Trp Arg Ser lie Ala Met Ala Trp Leu Gly Ala lie Leu Cys Val Val 
85 90 95 

Val Ser Val Pro Leu Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr 
100 105 110 

Trp Leu Arg Thr Val Leu Arg Phe Val Phe Ala Val He Arg Ala Phe 
115 120 125 

Pro Glu Val Val He Ala He He Leu Leu Thr Val Thr Gly Leu Thr 
130 135 140 

Pro Phe Thr Gly Ala Leu Ala Leu Gly He Ser Gly He Gly Gin Gin 
145 150 155 160 

Ala Lys Trp Thr Tyr Glu Ala He Glu Ser Thr Pro Thr Gly Pro Ser 
165 170 175 

Glu Ala Val Arg Ala Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp 
180 185 190 

Ala Leu Trp Pro Gin Val Ala Pro Ser He Ala Ser Phe Ala Leu Tyr 
195 200 205 

Arg Phe Glu He Asn He Arg Thr Ser Ala Val Leu Gly He Val Gly 
210 215 220 



Ala Gly Gly He Gly Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin 
225 230 235 240 
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Trp Asp Thr Val Gly Met Leu Leu He Val Val Val Val Ala Thr Met 
245 250 255 

He Val Asp Leu He Ser Gly Thr He Arg Arg Arg He Met Lys Gly 

260 265 270 

Ala Ser Asp Arg Val Val Ala Pro Ser Asn 

275 280 



<210> 327 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (904 ) 
<223> RXS01002 

<400> 327 

gactgctgat accgcacagg atgaaatcac tcgttacggc gagatcctga agaagttctc 60 

caactaattt ccctgtttcc aatactcaag gtgtgcgcat atg aat tct gat get 115 

Met Asn Ser Asp Ala 



teg get ace ace aac tec tgg get ate aac ttc gac cat gtg teg gtg 
Ser Ala Thr Thr Asn Ser Trp Ala He Asn Phe Asp His Val Ser Val 



acg tat ccc aat ggg acg aaa gec etc gat gat gtt tec etc acc ate 211 

Thr Tyr Pro Asn Gly Thr Lys Ala Leu Asp Asp Val Ser Leu Thr He 

25 30 35 

aat ccc ggt gag atg gtt gec ate gtg ggt ctg tea gga teg ggt aaa 259 

Asn Pro Gly Glu Met Val Ala He Val Gly Leu Ser Gly Ser Gly Lys 



tec acg ctg att cgc acg ate aac ggt ctt gtc cgc get acg gaa ggc 307 

Ser Thr Leu He Arg Thr He Asn Gly Leu Val Arg Ala Thr Glu Gly 

55 60 65 

acc gtg acg gtg ggg ccg cat cag ate aac acc ttg aag ggg aaa gca 355 

Thr Val Thr Val Gly Pro His Gin He Asn Thr Leu Lys Gly Lys Ala 



ctg cgt gat gec cgt ggg cag ate ggc atg att ttc cag ggg ttc aac 

Leu Arg Asp Ala Arg Gly Gin He Gly Met He Phe Gin Gly Phe Asn 
90 95 100 

ctg teg gaa cgc age agt gtg ttc cag aat gtt ttg gtg ggc cgc ttc 

Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val Leu Val Gly Arg Phe 
105 110 115 

gcg cac aca gcg tgg tgg cgt aac etc etc ggg ttt ccc acg gag cac 

Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly Phe Pro Thr Glu His 
120 125 130 

gac aag cag att gci ttt cac gcg ttg gag tec gtg ggc att; tt.g cac 

Asp Lys Gin He Ala Phe His Ala Leu Glu Ser Val Gly He Leu His 
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aaa gtg tgg acc cga get ggt get ttg teg ggt gga cag aaa cag cgc 595 

Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly Gly Gin Lys Gin Arg 

150 155 160 165 

gtt get att gcg cgc gee tta teg caa gat ccg tct gtc atg ctg gca 643 

Val Ala lie Ala Arg Ala Leu Ser Gin Asp Pro Ser Val Met Leu Ala 

170 175 180 

gat gag cct gtg gca age ctt gat ccg cca acc gcg cat tec gtg atg 691 

Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr Ala His Ser Val Met 
185 190 195 

cgc gat eta gaa aac ate aac aac gtg gaa ggc etc acc gtg ttg gtg 739 

Arg Asp Leu Glu Asn lie Asn Asn Val Glu Gly Leu Thr Val Leu Val 

200 205 210 

aac ttg cac ttg att gat ttg get cgt caa tac acc aca agg ctt gtg 787 

Asn Leu His Leu lie Asp Leu Ala Arg Gin Tyr Thr Thr Arg Leu Val 

215 220 225 

ggt ttg cgt gee ggc aag ctg gtc tat gac ggt cct ate tct gag gee 835 

Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly Pro lie Ser Glu Ala 

230 235 240 245 

acc gat aaa gac ttt gaa get ate tat ggt cgc ccc ate cag get aaa 883 

Thr Asp Lys Asp Phe Glu Ala lie Tyr Gly Arg Pro lie Gin Ala Lys 

250 255 260 

gac ctg eta ggt gat cgc gca tgaccacgcc ttcttctaca ctt 927 
Asp Leu Leu Gly Asp Arg Ala 
265 



<210> 328 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Met Asn Ser Asp Ala Ser Ala Thr Thr Asn Ser Trp Ala lie Asn Phe 
15 10 15 

Asp His Val Ser Val Thr Tyr Pro Asn Gly Thr Lys Ala Leu Asp Asp 
20 25 30 

Val Ser Leu Thr lie Asn Pro Gly Glu Met Val Ala lie Val Gly Leu 
35 40 45 

Ser Gly Ser Gly Lys Ser Thr Leu lie Arg Thr lie Asn Gly Leu Val 
50 55 60 

Arg Ala Thr Glu Gly Thr Val Thr Val Gly Pro His Gin He Asn Thr 



Leu Lys Gly Lys Ala Leu Arg Asp Ala Arg Gly Gin He Gly Met lie 
85 90 95 

Phe Gin Gly Phe Asn Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val 
100 105 110 
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Leu Val Gly Arg Phe Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly 
115 120 125 

Phe Pro Thr Glu His Asp Lys Gin lie Ala Phe His Ala Leu Glu Ser 
130 135 140 

Val Gly lie Leu His Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly 
145 150 155 160 

Gly Gin Lys Gin Arg Val Ala lie Ala Arg Ala Leu Ser Gin Asp Pro 
165 170 175 

Ser Val Met Leu Ala Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr 
180 185 190 

Ala His Ser Val Met Arg Asp Leu Glu Asn lie Asn Asn Val Glu Gly 
195 200 205 

Leu Thr Val Leu Val Asn Leu His Leu lie Asp Leu Ala Arg Gin Tyr 
210 215 220 

Thr Thr Arg Leu Val Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly 
225 230 235 240 

Pro lie Ser Glu Ala Thr Asp Lys Asp Phe Glu Ala lie Tyr Gly Arg 
245 250 255 

Pro lie Gin Ala Lys Asp Leu Leu Gly Asp Arg Ala 
260 265 



<210> 329 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXS01003 

<400> 329 

agctggtcta tgacggtcct atctctgagg ccaccgataa agactttgaa gctatctatg 60 

gtcgccccat ccaggctaaa gacctgctag gtgatcgcgc atg acc acg cct tct 115 

Met Thr Thr Pro Ser 



tct aca ctt ate cca caa aag cct egg get ggg gta aag acc tat etc 163 
Ser Thr Leu lie Pro Gin Lys Pro Arg Ala Gly Val Lys Thr Tyr Leu 



ate ate ggc gec ate gtt gtc ttc acc gtg gca aca gca acc cca gcg 
He He Gly Ala He Val Val Phe Thr Val Ala Thr Ala Thr Pro Ala 



eta ggt ggc att gag ctt gat ttc get tec att get gcg aat tgg cgc 
Leu Gly Gly He Glu Leu Asp Phe Ala Ser He Ala Ala Asn Trp Arg 
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aat ggt gcc aac aaa etc ctg caa atg ctg cag ccc aac ttt gcg ttc 307 
Asn Gly Ala Asn Lys Leu Leu Gin Met Leu Gin Pro Asn Phe Ala Phe 
55 60 65 



ttg cct cgt acg tgg ctt ccc atg ttg gaa acc ctg cag atg gcg ctt 355 
Leu Pro Arg Thr Trp Leu Pro Met Leu Glu Thr Leu Gin Met Ala Leu 
70 75 80 85 



gtt gga get gtc ttg tct get gcc gta teg gtg cct ttg acg ttg tgg 403 
Val Gly Ala Val Leu Ser Ala Ala Val Ser Val Pro Leu Thr Leu Trp 
90 95 100 



gca gcg cag gca acc aac acc agt gcg att ggt cgt ggc att gtc cgc 451 
Ala Ala Gin Ala Thr Asn Thr Ser Ala He Gly Arg Gly He Val Arg 
105 110 115 



acc ate att aac gtg gtg cgc tct gtc ccc gac ttg gtg tat gcc acc 499 
Thr He He Asn Val Val Arg Ser Val Pro Asp Leu Val Tyr Ala Thr 
120 125 130 



ate ttg gtc gcc atg gtt ggt gtc ggc gca tta cct ggc att ttg acg 547 
He Leu Val Ala Met Val Gly Val Gly Ala Leu Pro Gly He Leu Thr 
135 140 145 



ctg ttt ctg ttc aac ctg ggc ate gtg gtc aag ctt gtc tct gag gcc 595 
Leu Phe Leu Phe Asn Leu Gly He Val Val Lys Leu Val Ser Glu Ala 
150 155 160 165 



att gat tec act gag cat ccc tat atg gaa gca gga cgc gca gca ggt 643 
He Asp Ser Thr Glu His Pro Tyr Met Glu Ala Gly Arg Ala Ala Gly 
170 175 180 



gga tea cag ttc caa ate aac cga gtc tec gcg ctt cct gaa gtc atg 691 
Gly Ser Gin Phe Gin He Asn Arg Val Ser Ala Leu Pro Glu Val Met 
185 190 195 



ccg etc ttt gcc aac caa tgg etc tac acc eta gag ctg aat gta cgc 739 
Pro Leu Phe Ala Asn Gin Trp Leu Tyr Thr Leu Glu Leu Asn Val Arg 
200 205 210 



ate tec gcc ate ctt ggc ate gtg ggc gca ggt ggc ate ggc agg ctg 787 
He Ser Ala He Leu Gly He Val Gly Ala Gly Gly He Gly Arg Leu 
215 220 225 



ctt gat gaa cgc cga get ttc tat gcc tac gcg gat gtt tec gtg ate 835 
Leu Asp Glu Arg Arg Ala Phe Tyr Ala Tyr Ala Asp Val Ser Val He 
230 235 240 245 



att ctg gaa ate etc ate gtg gtg att gtc att gaa gta ate tec aac 883 
He Leu Glu He Leu He Val Val He Val He Glu Val He Ser Asn 
250 255 260 



gca ctt cga aag agg ctg gta tgagcacctt aacctctcac cgc 927 
Ala Leu Arg Lys Arg Leu Val 
265 



<210> 330 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 330 

Met Thr Thr Pro Ser Ser Thr Leu He Pro Gin Lys Pro Arg Ala Gly 
15 10 15 

Val Lys Thr Tyr Leu He He Gly Ala He Val Val Phe Thr Val Ala 
20 25 30 

Thr Ala Thr Pro Ala Leu Gly Gly He Glu Leu Asp Phe Ala Ser He 



Ala Ala Asn Trp Arg Asn Gly Ala Asn Lys Leu Leu Gin Met Leu Gin 

50 55 60 

Pro Asn Phe Ala Phe Leu Pro Arg Thr Trp Leu Pro Met Leu Glu Thr 

65 70 75 80 

Leu Gin Met Ala Leu Val Gly Ala Val Leu Ser Ala Ala Val Ser Val 



Pro Leu Thr Leu Trp Ala Ala Gin Ala Thr Asn Thr Ser Ala He Gly 
100 105 110 

Arg Gly He Val Arg Thr lie He Asn Val Val Arg Ser Val Pro Asp 
115 120 125 

Leu Val Tyr Ala Thr He Leu Val Ala Met Val Gly Val Gly Ala Leu 
130 135 140 

Pro Gly He Leu Thr Leu Phe Leu Phe Asn Leu Gly He Val Val Lys 
145 150 155 160 

Leu Val Ser Glu Ala lie Asp Ser Thr Glu His Pro Tyr Met Glu Ala 
165 170 175 

Gly Arg Ala Ala Gly Gly Ser Gin Phe Gin He Asn Arg Val Ser Ala 
180 185 190 

Leu Pro Glu Val Met Pro Leu Phe Ala Asn Gin Trp Leu Tyr Thr Leu 
195 200 205 

Glu Leu Asn Val Arg He Ser Ala He Leu Gly He Val Gly Ala Gly 
210 215 220 

Gly He Gly Arg Leu Leu Asp Glu Arg Arg Ala Phe Tyr Ala Tyr Ala 
225 ' 230 235 240 

Asp Val Ser Val He He Leu Glu He Leu He Val Val He Val He 
245 250 255 

Glu Val He Ser Asn Ala Leu Arg Lys Arg Leu Val 
260 265 



<210> 331 
<211> 1182 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (1159) 
<223> RXS01902 

<400> 331 

ggctggtccg aagtgcaaac cttcaacacc ggcacctacg gtgacaactg gaacttcctc 60 

ttcttcggcg acacccagct gtacaacacc cactccaacc gtg cag aag aag tec 115 

Val Gin Lys Lys Ser 



aga act ggg caa aca acc tgg aac ggc ggc cca cca ate gaa aac cca 
Arg Thr Gly Gin Thr Thr Trp Asn Gly Gly Pro Pro lie Glu Asn Pro 



gga acc tec ttc ate etc tec gcg ggt gat cag gca aac cac tec age 
Gly Thr Ser Phe lie Leu Ser Ala Gly Asp Gin Ala Asn His Ser Ser 



tgg gac gag cac tec gca tac ate tec cca gaa acc ctg cgc aac tac 
Trp Asp Glu His Ser Ala Tyr lie Ser Pro Glu Thr Leu Arg Asn Tyr 



cgt ctg gec gtg aac aat gga aac cac gac cag tac aac tac gac gec 
Arg Leu Ala Val Asn Asn Gly Asn His Asp Gin Tyr Asn Tyr Asp Ala 



tac aac gcg atg tac cca cgc cct aac cag gtc gat gag aac tac ttc 
Tyr Asn Ala Met Tyr Pro Arg Pro Asn Gin Val Asp Glu Asn Tyr Phe 



ttc gag tac aac aat gca etc ttc ctg tec ctg gac tec aac gac tac 
Phe Glu Tyr Asn Asn Ala Leu Phe Leu Ser Leu Asp Ser Asn Asp Tyr 
90 95 100 

ttg gac ate gac gac gac ate gca ttc ctt cgc gac acc gtc gca gca 
Leu Asp lie Asp Asp Asp lie Ala Phe Leu Arg Asp Thr Val Ala Ala 
105 110 115 

cac ggt gac gac aag gac tgg ate gtc ctg acc tac cac cat tec act 
His Gly Asp Asp Lys Asp Trp lie Val Leu Thr Tyr His His Ser Thr 
120 125 130 

ttc tec cag gec tac cac atg gat gac get cgc att aag tac cag cgc 
Phe Ser Gin Ala Tyr His Met Asp Asp Ala Arg He Lys Tyr Gin Arg 
135 140 145 

gaa cgc etc acc cca gtg ate tct gaa ctg aac gtt gac ttg gtt etc 
Glu Arg Leu Thr Pro Val lie Ser Glu Leu Asn Val Asp Leu Val Leu 
150 155 160 165 

ggt gga cac gac cac ate tac acc cgc tec cac ctg atg aac ggc ttc 
Gly Gly His Asp His He Tyr Thr Arg Ser His Leu Met Asn Gly Phe 
170 175 180 

acc cca gtc gat gca ggc cgc gaa gca gtt gtc ggt gaa act ctg aac 
Thr Pro Val Asp Ala Gly Arg Glu Ala Val Val Gly Glu Thr Leu Asn 
185 190 195 

cct aag gec ggc gaa gtt gtt tac ctt gca acc aac tct tec tea ggc 
Pro Lys Ala Gly Glu Val Val Tyr Leu Ala Thr Asn Ser Ser Ser Gly 
200 205 210 
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tcc aag ttc tac gac ttc tac gac ttc cag etc ggc cag cgt tac gac 787 
Ser Lys Phe Tyr Asp Phe Tyr Asp Phe Gin Leu Gly Gin Arg Tyr Asp 
215 220 225 

acc gga ctg gat ttc cag gaa acc gtc gat cag aag aag ate cgc acc 835 
Thr Gly Leu Asp Phe Gin Glu Thr Val Asp Gin Lys Lys lie Arg Thr 
230 235 240 245 

tac acc gca gtc tgg aac cag gac cag gtt cag gac tac acc aac gtt 883 
Tyr Thr Ala Val Trp Asn Gin Asp Gin Val Gin Asp Tyr Thr Asn Val 
250 255 ' 260 

gaa ctg acc cca gaa ggc ctg act gtg acc act aag gac gca gtc tec 931 
Glu Leu Thr Pro Glu Gly Leu Thr Val Thr Thr Lys Asp Ala Val Ser 
265 270 ' 275 

ggc gag ctg gtt gac cag ttc acc ctg age aag cag gac cgc gac gaa 979 
Gly Glu Leu Val Asp Gin Phe Thr Leu Ser Lys Gin Asp Arg Asp Glu 
280 285 290 

gaa tct gaa gtc cca gtt gaa gat gac aag gac gga gac aac gcg acc 1027 
Glu Ser Glu Val Pro Val Glu Asp Asp Lys Asp Gly Asp Asn Ala Thr 
295 300 305 

ggc tec tec aac ctt ggt eta get get ate ttg get cca gtt ctg gec 1075 
Gly Ser Ser Asn Leu Gly Leu Ala Ala lie Leu Ala Pro Val Leu Ala 
310 315 320 325 

ate ttc ggt ttc gtc ggt gga etc ttt gtt ggc ggc ggc tec etc get 1123 
lie Phe Gly Phe Val Gly Gly Leu Phe Val Gly Gly Gly Ser Leu Ala 
330 335 340 

gag ttc ttt gee aac etc ggc gtg aag atg cct ttc taatactgtc 1169 
Glu Phe Phe Ala Asn Leu Gly Val Lys Met Pro Phe 
345 350 

tgagattcaa gca 1182 

<210> 332 
<211> 353 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 332 

Val Gin Lys Lys Ser Arg Thr Gly Gin Thr Thr Trp Asn Gly Gly Pro 
15 10 15 

Pro lie Glu Asn Pro Gly Thr Ser Phe He Leu Ser Ala Gly Asp Gin 
20 " 25 30 

Ala Asn His Ser Ser Trp Asp Glu His Ser Ala Tyr He Ser Pro Glu 
35 4 0 "45 

Thr Leu Arg Asn Tyr Arg Leu Ala Val Asn Asn Gly Asn His Asp Gin 



Tyr Asn Tyr Asp Ala Tyr Asn Ala Met Tyr Pro Arg Pro Asn Gin Val 
65 ' 70 " 75 ~ 80 
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Asp Glu Asn Tyr Phe Phe Glu Tyr Asn Asn Ala Leu Phe Leu Ser Leu 



Asp Ser Asn Asp Tyr Leu Asp lie Asp Asp Asp lie Ala Phe Leu Arg 
100 105 110 

Asp Thr Val Ala Ala His Gly Asp Asp Lys Asp Trp He Val Leu Thr 
115 120 125 

Tyr His His Ser Thr Phe Ser Gin Ala Tyr His Met Asp Asp Ala Arg 
130 135 140 

He Lys Tyr Gin Arg Glu Arg Leu Thr Pro Val He Ser Glu Leu Asn 
145 150 155 160 

Val Asp Leu Val Leu Gly Gly His Asp His He Tyr Thr Arg Ser His 
165 170 175 

Leu Met Asn Gly Phe Thr Pro Val Asp Ala Gly Arg Glu Ala Val Val 
180 185 190 

Gly Glu Thr Leu Asn Pro Lys Ala Gly Glu Val Val Tyr Leu Ala Thr 
195 200 205 

Asn Ser Ser Ser Gly Ser Lys Phe Tyr Asp Phe Tyr Asp Phe Gin Leu 
210 215 220 

Gly Gin Arg Tyr Asp Thr Gly Leu Asp Phe Gin Glu Thr Val Asp Gin 
225 230 235 240 

Lys Lys He Arg Thr Tyr Thr Ala Val Trp Asn Gin Asp Gin Val Gin 
245 250 " 255 

Asp Tyr Thr Asn Val Glu Leu Thr Pro Glu Gly Leu Thr Val Thr Thr 
260 265 270 

Lys Asp Ala Val Ser Gly Glu Leu Val Asp Gin Phe Thr Leu Ser Lys 
275 280 285 

Gin Asp Arg Asp Glu Glu Ser Glu Val Pro Val Glu Asp Asp Lys Asp 
290 295 300 

Gly Asp Asn Ala Thr Gly Ser Ser Asn Leu Gly Leu Ala Ala He Leu 
305 310 315 320 

Ala Pro Val Leu Ala He Phe Gly Phe Val Gly Gly Leu Phe Val Gly 
325 330 335 

Gly Gly Ser Leu Ala Glu Phe Phe Ala Asn Leu Gly Val Lys Met Pro 
340 345 350 



<210> 333 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1243) 
<223> RXA01967 

<400> 333 

gatgccaccg ttgaggcaga caaaaacgtg ggtggaccgc aatgggtccg ctcatgtgga 60 

gttgtcgcca accgtgccac cgcaaacccc caaacgtcac atg cgc ate caa age 115 

Met Arg lie Gin Ser 

1 5 

ccc atg gaa att tec tgg agt gaa gcg gtg cgc gaa ggc ggg gag cat 163 

Pro Met Glu He Ser Trp Ser Glu Ala Val Arg Glu Gly Gly Glu His 

10 15 20 

tec get cgc cgc tgt ggt gac atg get gtg tec gcg ttg get aag ccg 211 
Ser Ala Arg Arg Cys Gly Asp Met Ala Val Ser Ala Leu Ala Lys Pro 



aat ccc ate att gac gat gat ccg gaa ggc aac ccc gat gtt tgc atg 
Asn Pro lie He Asp Asp Asp Pro Glu Gly Asn Pro Asp Val Cys Met 



tat acc tgg ate gtt gag tgt ccc ggc get acc gca gtg ctg eta tgg 
Tyr Thr Trp He Val Glu Cys Pro Gly Ala Thr Ala Val Leu Leu Trp 



ate aat ggg gtt ttt gat cac gag cgc att gaa gaa tct gaa atg acc 355 

He Asn Gly Val Phe Asp His Glu Arg He Glu Glu Ser Glu Met Thr 

70 75 80 85 

cgc etc gag ggc tct gat ctg tgg att etc age ttg cgt atg cct tec 403 

Arg Leu Glu Gly Ser Asp Leu Trp He Leu Ser Leu Arg Met Pro Ser 

90 " 95 100 

gat tgg cga gec age tac acc gtc aac gec tgg tct ggc gac ggg gtt 451 

Asp Trp Arg Ala Ser Tyr Thr Val Asn Ala Trp Ser Gly Asp Gly Val 

105 " 110 115 

gcg cca tgg cgt gag gcg ggc gat egg atg cat ate cgc aaa gec gcg 4 99 

Ala Pro Trp Arg Glu Ala Gly Asp Arg Met His He Arg Lys Ala Ala 

120 125 ' 130 

atg teg ggt ggg cgt ccg gat tec cgc gcg atg ggt cat ate atg gat 547 

Met Ser Gly Gly Arg Pro Asp Ser Arg Ala Met Gly His He Met Asp 

135 140 145 

tec teg etc gtt gaa ggc cct gat gcg ttg ccg gac tgc tgg gtt gcg 595 

Ser Ser Leu Val Glu Gly Pro Asp Ala Leu Pro Asp Cys Trp Val Ala 

150 155 160 165 

gcg teg aca age gta aaa gtc gtg gaa gaa acc gtc gec ggc gag cat 643 

Ala Ser Thr Ser Val Lys Val Val Glu Glu Thr Val Ala Gly Glu His 

170 175 180 

ttc tgg ttc tat gag gcg ccg gtc aag gcg ccg ctg ctg gtg ctg ttt 691 

Phe Trp Phe Tyr Glu Ala Pro Val Lys Ala Pro Leu Leu Val Leu Phe 

185 190 195 

gat ggc caa cac tgg aac aac age atg aat ctg cct gcg cag gtc gat 739 
Asp Gly Gin His Trp Asn Asn Ser Met Asn Leu Pro Ala Gin Val Asp 
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gcg gcc ate gec ate ggc ttg ctg ccg ccg gtc age ctg etc atg ate 787 

Ala Ala He Ala He Gly Leu Leu Pro Pro Val Ser Leu Leu Met He 

215 220 225 

gat tec gtc aac acc gaa cgc cgc tgg gat agt gtc ggc gtg cca ggt 835 

Asp Ser Val Asn Thr Glu Arg Arg Trp Asp Ser Val Gly Val Pro Gly 

230 235 240 245 

ggg cag gtt gat gtg ctt ate gac gcc etc etc ccg cac gtc cgc gaa 883 

Gly Gin Val Asp Val Leu He Asp Ala Leu Leu Pro His Val Arg Glu 

250 255 260 

acc tac aac gtt tec gcg cgc ggc gaa gac acc att gtc acc ggt gca 931 

Thr Tyr Asn Val Ser Ala Arg Gly Glu Asp Thr He Val Thr Gly Ala 

265 270 275 

age ttc ggc ggc ctg gcg tec ctg tgg get ctt gcg ctt tec gac ggc 979 

Ser Phe Gly Gly Leu Ala Ser Leu Trp Ala Leu Ala Leu Ser Asp Gly 

280 285 290 

gaa gtc ggc cac gca ate gcg caa teg cca age ctg tgg cgc ttc aac 1027 

Glu Val Gly His Ala He Ala Gin Ser Pro Ser Leu Trp Arg Phe Asn 

295 300 305 

gtt gcc gac gcg ctt tct gca gca gag cag tgg age tea ate cac ctg 1075 

Val Ala Asp Ala Leu Ser Ala Ala Glu Gin Trp Ser Ser He His Leu 

310 315 320 325 

caa get gga aaa tac gaa ggt gaa atg ctg cgc ctg teg cat cag etc 1123 

Gin Ala Gly Lys Tyr Glu Gly Glu Met Leu Arg Leu Ser His Gin Leu 

330 335 340 

gcc gaa gat etc tec ggc gac ate cgc gag gtt cgt gtg cgc ggc gtg 1171 

Ala Glu Asp Leu Ser Gly Asp He Arg Glu Val Arg Val Arg Gly Val 

345 350 355 

cat ggc ggc cac gat tgg gcc tgg tgg egg gtg cat atg etc acc gaa 1219 

His Gly Gly His Asp Trp Ala Trp Trp Arg Val His Met Leu Thr Glu 

3 60 3 65 37 0 

etc acc agg erg ctt aaa acc etc taatcaaagt agggtgcaaa acg 1266 

Leu Thr Arg Leu Leu Lys Thr Leu 

375 380 



<210> 334 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 334 

Met Arg He Gin Ser Pro Met Glu He Ser Trp Ser Glu Ala Val Arg 
15 10 15 

Glu Gly Gly Glu His Ser Ala Arg Arg Cys Gly Asp Met Ala Val Ser 
20 25 " 30 

Ala Leu Ala Lys Pro Asn Pro lie He Asp Asp Asp Pro Glu Gly Asn 
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Pro Asp Val Cys Met Tyr Thr Trp lie Val Glu Cys Pro Gly Ala Thr 



Ala Val Leu Leu Trp lie Asn Gly Val Phe Asp His Glu Arg lie Glu 
65 70 75 80 

Glu Ser Glu Met Thr Arg Leu Glu Gly Ser Asp Leu Trp He Leu Ser 



Leu Arg Met Pro Ser Asp Trp Arg Ala Ser Tyr Thr Val Asn Ala Trp 
100 105 110 

Ser Gly Asp Gly Val Ala Pro Trp Arg Glu Ala Gly Asp Arg Met His 
115 120 125 

He Arg Lys Ala Ala Met Ser Gly Gly Arg Pro Asp Ser Arg Ala Met 
130 135 140 

Gly His He Met Asp Ser Ser Leu Val Glu Gly Pro Asp Ala Leu Pro 
145 150 155 160 

Asp Cys Trp Val Ala Ala Ser Thr Ser Val Lys Val Val Glu Glu Thr 
165 170 175 

Val Ala Gly Glu His Phe Trp Phe Tyr Glu Ala Pro Val Lys Ala Pro 
180 185 190 

Leu Leu Val Leu Phe Asp Gly Gin His Trp Asn Asn Ser Met Asn Leu 
195 200 205 

Pro Ala Gin Val Asp Ala Ala He Ala He Gly Leu Leu Pro Pro Val 
210 215 220 

Ser Leu Leu Met He Asp Ser Val Asn Thr Glu Arg Arg Trp Asp Ser 
225 230 235 240 

Val Gly Val Pro Gly Gly Gin Val Asp Val Leu He Asp Ala Leu Leu 
245 250 255 

Pro His Val Arg Glu Thr Tyr Asn Val Ser Ala Arg Gly Glu Asp Thr 
260 265 270 

He Val Thr Gly Ala Ser Phe Gly Gly Leu Ala Ser Leu Trp Ala Leu 
275 280 285 

Ala Leu Ser Asp Gly Glu Val Gly His Ala He Ala Gin Ser Pro Ser 
290 295 300 

Leu Trp Arg Phe Asn Val Ala Asp Ala Leu Ser Ala Ala Glu Gin Trp 
305 310 315 320 

Ser Ser He His Leu Gin Ala Gly Lys Tyr Glu Gly Glu Met Leu Arg 
325 330 335 

Leu Ser His Gin Leu Ala Glu Asp Leu Ser Gly Asp He Arg Glu Val 
340 345 350 

Arg Val Arg Gly Val His Gly Gly His Asp Trp Ala Trp Trp Arg Val 
355 360 365 
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His Met Leu Thr Glu Leu Thr Arg Leu Leu Lys Thr Leu 
370 375 ~ 380 



<210> 335 
<211> 555 
<212> DNA 

<213> Corynebacterium glut. 

<220> 

<221> CDS 

<222> (101) .. (532) 

<223> RXA00070 

<400> 335 

ccactcgtcc tcgacatact tctcctggca ctaaacgcag gggttgacac atctgggtag 60 

actatcgaag tacattttgt gtcattgagg aggatcaacg gtg ggt ate aat cgc 115 

Val Gly lie Asn Arg 



ate age caa ggc tct gec ccg aag ctg gga gtg cga age acc aga cag 
He Ser Gin Gly Ser Ala Pro Lys Leu Gly Val Arg Ser Thr Arg Gin 



cga aaa gec gta att gac gtt ctt gag gaa ate gat aac ttc get tec 
Arg Lys Ala Val He Asp Val Leu Glu Glu He Asp Asn Phe Ala Ser 



gec aaa gaa ate cat cac gag eta tec acc agg gaa cac aac gtc ggc 
Ala Lys Glu He His His Glu Leu Ser Thr Arg Glu His Asn Val Gly 



etc aca acc gtc tac cga acc etc caa tec etc gee gac ate gga gca 
Leu Thr Thr Val Tyr Arg Thr Leu Gin Ser Leu Ala Asp He Gly Ala 



gtc gac gta ctt acc gtc acg ggt gga gaa act ctg tac cgc caa tgc 
Val Asp Val Leu Thr Val Thr Gly Gly Glu Thr Leu Tyr Arg Gin Cys 



cac gac gag gga cac cac cat cac ctg gtc tgc acc aat tgc ggt cgc 403 
His Asp Glu Gly His His His His Leu Val Cys Thr Asn Cys Gly Arg 
90 95 100 

aca gtc gaa ate gat ggc ggt cca gta gag aca tgg gca cag gaa att 451 
Thr Val Glu He Asp Gly Gly Pro Val Glu Thr Trp Ala Gin Glu He 
105 * 110 * 115 

gec act aaa aac ggc ttt get etc agt agt cac gag get gaa ate ttt 499 
Ala Thr Lys Asn Gly Phe Ala Leu Ser Ser His Glu Ala Glu He Phe 
120 ' 125 130 

gga ctt tgc get gat tgt aag gaa aaa gtt acg tagttcaagg acatatgaag 552 
Gly Leu Cys Ala Asp Cys Lys Glu Lys Val Thr 
135 140 



<210> 336 
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<211> 144 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Val Gly lie Asn Arg lie Ser Gin ( 

1 5 

Arg Ser Thr Arg Gin Arg Lys Ala A 
20 



Gly Ser Ala Pro Lys Leu Gly Val 
10 1 5 

Val He Asp Val Leu Glu Glu He 
25 30 



Asp Asn Phe Ala Ser Ala Lys Glu He His His Glu Leu Ser Thr Arg 
35 40 45 

Glu His Asn Val Gly Leu Thr Thr Val Tyr Arg Thr Leu Gin Ser Leu 
50 55 60 

Ala Asp He Gly Ala Val Asp Val Leu Thr Val Thr Gly Gly Glu Thr 
65 70 75 80 

Leu Tyr Arg Gin Cys His Asp Glu Gly His His His His Leu Val Cys 
85 90 95 

Thr Asn Cys Gly Arg Thr Val Glu He Asp Gly Gly Pro Val Glu Thr 
100 105 110 

Trp Ala Gin Glu He Ala Thr Lys Asn Gly Phe Ala Leu Ser Ser His 
115 120 125 

Glu Ala Glu lie Phe Gly Leu Cys Ala Asp Cys Lys Glu Lys Val Thr 
130 135 140 



<210> 337 
<211> 681 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (658) 
<223> RXA01934 

<400> 337 

ttattgatga tcgcgtgcgt aacattgagg cagcgcgcga agaaggtctc agcacaattc 60 

acttcactgg cttagattcc ttaaaagaaa gcattcagga atg aca cct caa cca 115 

Met Thr Pro Gin Pro 



ctg att ttg cct ttc ggc gat aaa gtt ccg egg ate cat gaa age gca 
Leu He Leu Pro Phe Gly Asp Lys Val Pro Arg He His Glu Ser Ala 



tgg att gec ccg aat gec acg att ate ggg gat gtc gag att ggc ccg 211 
Trp He Ala Pro Asn Ala Thr He He Gly Asp Val Glu He GLy Pro 
25 30 35 
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gat gcg tec att ttt tat ggc gtt gtc ctg cgc ggt gac gtc aac aaa 259 
Asp Ala Ser lie Phe Tyr Gly Val Val Leu Arg Gly Asp Val Asn Lys 



ate acc ate ggc gee cgc acc aac gtc cag gac aat tgt gtt etc cac 307 
lie Thr He Gly Ala Arg Thr Asn Val Gin Asp Asn Cys Val Leu His 



gtc gat ggc gat gcg ccg tgc acc etc ggc gac gat gtc acg gtc ggc 355 
Val Asp Gly Asp Ala Pro Cys Thr Leu Gly Asp Asp Val Thr Val Gly 



cac atg gcg ctt gtt cac ggc gcg acg gtg ggc aac ggc acg ctt gtc 403 

His Met Ala Leu Val His Gly Ala Thr Val Gly Asn Gly Thr Leu Val 

90 95 100 

ggc atg aaa tct gcg ctg ctt tec ggc age cac gtc ggc gee ggc gca 451 

Gly Met Lys Ser Ala Leu Leu Ser Gly Ser His Val Gly Ala GLy Ala 

105 110 115 

etc att gee get ggt gcg gtg gtg ctg gag ggc cat gaa ate ccg gcg 499 

Leu He Ala Ala Gly Ala Val Val Leu Glu Gly His Glu He Pro Ala 

120 125 130 

aaa get tta gcg gee ggg gtt ccg gee aaa gtg cgc aga ttg ctt gac 547 

Lys Ala Leu Ala Ala Gly Val Pro Ala Lys Val Arg Arg Leu Leu Asp 

135 140 145 

gac gee cag tec cag tea ttt ate ccc cac gcg ggc cgc tat gta gaa 595 

Asp Ala Gin Ser Gin Ser Phe He Pro His Ala Gly Arg Tyr Val Glu 

150 155 160 165 

aca tea aaa gee cag get tec ate gcg gaa gca ctg age tta gat gag 64 3 

Thr Ser Lys Ala Gin Ala Ser He Ala Glu Ala Leu Ser Leu Asp Glu 

170 175 130 

gtt agg gta cga gag taagtggctc gttgagtagt cga 681 
Val Arg Val Arg Glu 
185 



<210> 338 
<211> 186 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Met Thr Pro Gin Pro Leu He Leu Pro Phe Gly Asp Lys Val Pro Arg 
15 10 15 

He His Glu Ser Ala Trp He Ala Pro Asn Ala Thr He He Gly Asp 
20 25 30 

Val Glu He Gly Pro Asp Ala Ser He Phe Tyr Gly Val Val Leu Arg 
35 40 45 

Gly Asp Val Asn Lys lie Thr He Gly Ala Arg Thr Asn Val Gin Asp 
50 55 60 

Asn Cys Val Leu His Val Asp Gly Asp Ala Pro Cys Thr Leu Gly Asp 
65 70 75 80 
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Asp Val Thr Val Gly His Met Ala Leu Val His Gly Ala Thr Val Gly 



Asn Gly Thr Leu Val Gly Met Lys Ser Ala Leu Leu Ser Gly Ser His 
100 105 110 

Val Gly Ala Gly Ala Leu He Ala Ala Gly Ala Val Val Leu Glu Gly 
115 120 125 

His Glu He Pro Ala Lys Ala Leu Ala Ala Gly Val Pro Ala Lys Val 
130 135 140 

Arg Arg Leu Leu Asp Asp Ala Gin Ser Gin Ser Phe He Pro His Ala 
145 150 155 160 

Gly Arg Tyr Val Glu Thr Ser Lys Ala Gin Ala Ser He Ala Glu Ala 
165 170 175 

Leu Ser Leu Asp Glu Val Arg Val Arg Glu 
180 185 



<210> 339 
<211> 609 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN01997 

<400> 339 

aaaaaggtgg gaaacttagc caatccaaag cccaaaaatg cgggttatgc tgcgctaacc 60 

tatgctgaca gccttgcgga agttgtgtac gttaggggcc atg aca ate aac gag 115 

Met Thr He Asn Glu 



aag ate gca tea get ttc aac aac caa gtg act gca gag ctt gaa get 
Lys He Ala Ser Ala Phe Asn Asn Gin Val Thr Ala Glu Leu Glu Ala 



tea atg gtg tac ctt cag etc tec tac gtt eta gac gat ctg ggc etc 
Ser Met Val Tyr Leu Gin Leu Ser Tyr Val Leu Asp Asp Leu Gly Leu 



acc ggc atg cgc gac tgg atg aag gca cag age aaa gaa gag etc gaa 
Thr Gly Met Arg Asp Trp Met Lys Ala Gin Ser Lys Glu Glu Leu Glu 



cac gca cag aag ttc get cag cac ctt ctt gac cgt gac tac acc cca 
His Ala Gin Lys Phe Ala Gin His Leu Leu Asp Arg Asp Tyr Thr Pro 



cag ate ggt gac att gca cca cca aag ctt gar gtc acc tec get ate 

Gin He Gly Asp He Ala Pro Pro Lys Leu Asp Val Thr Ser Ala He 

70 75 80 85 

gag get ttc gag get tec ctg gca cac gag cag aag ate tec ggc ctg 
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Glu Ala Phe Glu Ala Ser Leu Ala His Glu Gin Lys He Ser Gly Leu 
90 95 100 

ate cgc gag etc get gee ate cag gae get gag aag gae tac gat tec 451 
He Arg Glu Leu Ala Ala He Gin Asp Ala Glu Lys Asp Tyr Asp Ser 
105 110 115 

cgc gca ctg ate gae tgg ttc etc aac gag cag ate gaa gaa gaa gca 499 
Arg Ala Leu He Asp Trp Phe Leu Asn Glu Gin He Glu Glu Glu Ala 
120 125 130 

acc gtc ggc gag ate ate gae cgc etc cgt ate get ggt gat tec ggt 547 
Thr Val Gly Glu He He Asp Arg Leu Arg He Ala Gly Asp Ser Gly 
135 140 145 

tec gga ate ctg cgc ate gae ggc gaa etc ggc tec cgc taaattcccc 596 
Ser Gly lie Leu Arg He Asp Gly Glu Leu Gly Ser Arg 
150 155 160 

gcagttttta atg 609 

<210> 340 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 340 

Met Thr He Asn Glu Lys He Ala Ser Ala Phe Asn Asn Gin Val Thr 
15 10 15 

Ala Glu Leu Glu Ala Ser Met Val Tyr Leu Gin Leu Ser Tyr Val Leu 
20 25 30 

Asp Asp Leu Gly Leu Thr Gly Met Arg Asp Trp Met Lys Ala Gin Ser 
35 40 45 

Lys Glu Glu Leu Glu His Ala Gin Lys Phe Ala Gin His Leu Leu Asp 
50 55 60 

Arg Asp Tyr Thr Pro Gin He Gly Asp He Ala Pro Pro Lys Leu Asp 
65 70 75 80 

Val Thr Ser Ala He Glu Ala Phe Glu Ala Ser Leu Ala His Glu Gin 
85 90 95 

Lys He Ser Gly Leu He Arg Glu Leu Ala Ala He Gin Asp Ala Glu 
100 105 110 

Lys Asp Tyr Asp Ser Arg Ala Leu He Asp Trp Phe Leu Asn Glu Gin 
115 120 125 

He Giu Glu Glu Ala Thr Val Gly Glu He He Asp Arg Leu Arg He 
130 135 140 

Ala Gly Asp Ser Gly Ser Gly He Leu Arg He Asp Gly Glu Leu Gly 
145 150 155 160 



Ser Arg 
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<210> 341 
<211> 490 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> FRXA01997 

<400> 341 

aaaaaggtgg gaaacttagc caatccaaag cccaaaaatg cgggttatgc tgcgctaacc 60 

tatgctgaca gccttgcgga agttgtgtac gttaggggcc atg aca ate aac gag 115 

Met Thr lie Asn Glu 



aag ate gca tea get ttc aac aac caa gtg act gca gag ctt gaa get 
Lys He Ala Ser Ala Phe Asn Asn Gin Val Thr Ala Glu Leu Glu Ala 



tea atg gtg tac ctt cag etc tec tac gtt era gac gat ctg ggc etc 211 

Ser Met Val Tyr Leu Gin Leu Ser Tyr Val Leu Asp Asp Leu Gly Leu 

25 30 35 

ace ggc atg cgc gac tgg atg aag gca cag age aaa gaa gag etc gaa 259 

Thr Gly Met Arg Asp Trp Met Lys Ala Gin Ser Lys Glu Glu Leu Glu 



cac gca cag aag ttc get cag cac ctt ctt gac cgt gac tac ace cca 
His Ala Gin Lys Phe Ala Gin His Leu Leu Asp Arg Asp Tyr Thr Pro 



cag ate ggt gac att gca cca cca aag ctt gat gtc ace tec get ate 
Gin He Gly Asp He Ala Pro Pro Lys Leu Asp Val Thr Ser Ala He 
70 75 80 85 



gag get ttc gag get tec ctg gca cac gag cag aag ate tec ggc ctg 

Glu Ala Phe Glu Ala Ser Leu Ala His Glu Gin Lys He Ser Gly Leu 
90 95 100 

ate cgc gag etc get gee ate cag gac get gag aag gac tac gat tec 

He Arg Glu Leu Ala Ala He Gin Asp Ala Glu Lys Asp Tyr Asp Ser 
105 110 115 

cgc gca ctg ate gac tgg ttc etc aac gag cag ate gaa 

Arg Ala Leu He Asp Trp Phe Leu Asn Glu Gin He Glu 
120 125 130 



403 



<210> 342 
<211> 130 
<212> PRT 

<213> Corynebacterium glut, 
<400> 342 

Met Thr He Asn Glu Lys He Ala Ser Ala Phe Asn Asn Gin Val Thr 



Ala Glu Leu Glu Ala Ser Met Val Tyr Leu Gin Leu Ser Tyr Val Leu 
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20 25 30 

Asp Asp Leu Gly Leu Thr Gly Met Arg Asp Trp Met Lys Ala Gin Ser 
35 40 45 

Lys Glu Glu Leu Glu His Ala Gin Lys Phe Ala Gin His Leu Leu Asp 
50 55 60 

Arg Asp Tyr Thr Pro Gin lie Gly Asp lie Ala Pro Pro Lys Leu Asp 
65 70 75 80 

Val Thr Ser Ala He Glu Ala Phe Glu Ala Ser Leu Ala His Glu Gin 
85 90 95 

Lys He Ser Gly Leu He Arg Glu Leu Ala Ala He Gin Asp Ala Glu 
100 105 110 

Lys Asp Tyr Asp Ser Arg Ala Leu He Asp Trp Phe Leu Asn Glu Gin 
115 120 125 

He Glu 
130 



<210> 343 

<211> 783 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXA01082 

<400> 343 

ggccttgctt gcgttagttg cagtgcttcc tgaatatgct tctgaaacgg ttgtcgagca 60 

cacttatcaa acatcggcgg cgaattaaga aggtgaacag ttg acg cag tgg ggt 115 

Leu Thr Gin Trp Gly 

1 5 

aat teg aat gtt gtg gag gac tat etc aca gca ctt ttc cgt gca gaa 163 

Asn Ser Asn Val Val Glu Asp Tyr Leu Thr Ala Leu Phe Arg Ala Glu 

10 15 20 

gaa tgg gat gag gaa cca aca aca gga aaa etc get gaa gta att gga 211 
Glu Trp Asp Glu Glu Pro Thr Thr Gly Lys Leu Ala Glu Val He Gly 
25 30 35 

gtt acc gca tea acg gtg teg gcg acg etc aaa aaa etc aac cct gag 259 
Val Thr Ala Ser Thr Val Ser Ala Thr Leu Lys Lys Leu Asn Pro Glu 
40 45 50 

ggc ttc grc aat tac cgt ccc tac ggg gac ate gag ctg acg ccc gca 307 
Gly Phe Val Asn Tyr Arg Pro Tyr Gly Asp He Glu Leu Thr Pro Ala 
55 60 " 65 

ggt cga gac ate gec ate aac gtg ate agg egg cgc egg ate art gag 355 
Gly Arg Asp He Ala He Asn Val He Arg Arg Arg Arg He lie Glu 
70 75 80 85 
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acc tat ctg tct gag aag ctt gga tta ggc get cat gaa eta cac ggc 403 
Thr Tyr Leu Ser Glu Lys Leu Gly Leu Gly Ala His Glu Leu His Gly 
90 95 100 



gag gca gat tta tta gag cac gca gtg tcr cca ctg gtg ttg gag aag 451 
Glu Ala Asp Leu Leu Glu His Ala Val Ser Pro Leu Val Leu Glu Lys 
105 110 115 



atg ttt cag gca gtg ggc tat cca acg ttg gat cct cac ggg gat ccc 499 
Met Phe Gin Ala Val Gly Tyr Pro Thr Leu Asp Pro His Gly Asp Pro 
120 125 130 



ate ccc acc gaa tct ggg gag atg acc ate aat gat gga etc atg ctt 547 
lie Pro Thr Glu Ser Gly Glu Met Thr lie Asn Asp Gly Leu Met Leu 
135 140 145 



ttg gga eta aaa get ggc gca tct gec acg gtt aca cgt gtt agg gac 595 
Leu Gly Leu Lys Ala Gly Ala Ser Ala Thr Val Thr Arg Val Arg Asp 
150 155 160 165 



gga aac cca tea gtg gtt egg tac etc act gga gtg gga att acc gtg 643 
Gly Asn Pro Ser Val Val Arg Tyr Leu Thr Gly Val Gly He Thr Val 
170 175 180 



ggc aca acg gtc acg gtc gtt gaa get ctt age gat att gee aca ctg 691 
Gly Thr Thr Val Thr Val Val Glu Ala Leu Ser Asp He Ala Thr Leu 
185 190 195 



cgc ctg cag ate ggg gaa atg ttt caa gac atr ccc ctt gca gtg gca 739 
Arg Leu Gin He Gly Glu Met Phe Gin Asp He Pro Leu Ala Val Ala 
200 205 210 

aac gca gtg cgc gta tea cgt tagttcagcg tgcccagcgc get 783 
Asn Ala Val Arg Val Ser Arg 
215 220 



<210> 344 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Leu Thr Gin Trp Gly Asn Ser Asn Val Val Glu Asp Tyr Leu Thr Ala 
15 10 L5 

Leu Phe Arg Ala Glu Glu Trp Asp Glu Glu Pro Thr Thr Gly Lys Leu 
20 25 30 

Ala Glu Val He Gly Val Thr Ala Ser Thr Val Ser Ala Thr Leu Lys 
35 40 45 

Lys Leu Asn Pro Glu Gly Phe Val Asn Tyr Arg Pro Tyr Gly Asp He 
50 55 60 

Glu Leu Thr Pro Ala Gly Arg Asp He Ala He Asn Val He Arg Arg 

65 70 75 80 



Arg Arg He He Glu Thr Tyr Leu Ser Glu Lys Leu Gly Leu Gly Ala 
85 90 95 
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His Glu Leu His Gly Glu Ala Asp Leu Leu Glu His Ala Val Ser Pro 
100 105 110 

Leu Val Leu Glu Lys Met Phe Gin Ala Val Gly Tyr Pro Thr Leu Asp 
115 120 125 

Pro His Gly Asp Pro lie Pro Thr Glu Ser Gly Glu Met Thr lie Asn 
130 135 140 

Asp Gly Leu Met Leu Leu Gly Leu Lys Ala Gly Ala Ser Ala Thr Val 
145 150 155 160 

Thr Arg Val Arg Asp Gly Asn Pro Ser Val Val Arg Tyr Leu Thr Gly 
165 170 175 

Val Gly He Thr Val Gly Thr Thr Val Thr Val Val Glu Ala Leu Ser 
180 185 190 

Asp He Ala Thr Leu Arg Leu Gin He Gly Glu Met Phe Gin Asp He 
195 200 205 

Pro Leu Ala Val Ala Asn Ala Val Arg Val Ser Arg 
210 215 220 



<210> 345 
<211> 1068 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> RXA01236 

<400> 345 

tttccaccag ttaagatgtt gtgagacaaa tccaaacata gaagggctgt gcattctcat 

ggtttcaacc acaacatctc gctcaatcgc tggactgtca gtg ctt grg gca aca 

Val Leu Val Ala Thr 



gca eta ate get ggc tgt agt tec gca gag gat ggg acg gtt gac teg 
Ala Leu He Ala Gly Cys Ser Ser Ala Glu Asp Gly Thr Val Asp Ser 



ggg age age aca gag gtc acc aca acc caa age aag gaa ggt ttt cct 211 

Gly Ser Ser Thr Glu Val Thr Thr Thr Gin Ser Lys Glu Gly Phe Pro 

25 30 35 

gtc acc gtc acg ttt gec cca gaa gca cct gtg acc att gag gat caa 259 

Val Thr Val Thr Phe Ala Pro Glu Ala Pro Val Thr He Glu Asp Gin 



cca gag cgc ate gtc agt ttg tec cca gcg att aca gaa acc ttg ttc 307 
Pro Glu Arg He Val Ser Leu Ser Pro Ala He Thr Glu Thr Leu Phe 



get gtc ggg gca ggg gat cat gtc gtc gca gtg gat gaa tac tea aac 
Ala Val Gly Ala Gly Asp His Val Val Ala Val Asp Glu Tyr Ser Asn 
70 75 80 85 



355 
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tac cca gag gac gca ccg ctg gtg cag ggt ctg tct ggt ttt act ccc 
Tyr Pro Glu Asp Ala Pro Leu Val Gin Gly Leu Ser Gly Phe Thr Pro 
90 95 100 

aat gtg gag tec ate ttg gat tac gat cct gac ctg gtc gtg ttg atg 
Asn Val Glu Ser lie Leu Asp Tyr Asp Pro Asp Leu Val Val Leu Met 
105 110 115 

tct gca gat gat tec att ttg acc ggc ctg gat get gca gga gtg gat 
Ser Ala Asp Asp Ser lie Leu Thr Gly Leu Asp Ala Ala Gly Val Asp 
120 125 130 

act tta gtg ate ccc gca gca gag aac ttg gat gag acc tac tec cag 
Thr Leu Val lie Pro Ala Ala Glu Asn Leu Asp Glu Thr Tyr Ser Gin 
135 140 145 

att gaa caa gta ggt cga gee acc gga ttt gaa gat caa gca aca acg 
He Glu Gin Val Gly Arg Ala Thr Gly Phe Glu Asp Gin Ala Tlr Thr 
150 155 160 165 

gtt gtt gat cag atg aaa acc gee att gat get gca gtt gec aca gtt 
Val Val Asp Gin Met Lys Thr Ala He Asp Ala Ala Val Ala Thr Val 
170 175 180 

cct gaa gag gta aaa gag cag ggc tta acc tac ttc cac gag ctg ggc 
Pro Glu Glu Val Lys Glu Gin Gly Leu Thr Tyr Phe His Glu Leu Gly 
185 190 195 

agt gat ttg ttc act gtg tea gag caa acc tac ate ggt cag att tac 
Ser Asp Leu Phe Thr Val Ser Glu Gin Thr Tyr He Gly Gin He Tyr 
200 205 210 

gac atg ttt ggt etc acc tct att get gac ggt ggc gac get tac teg 
Asp Met Phe Gly Leu Thr Ser He Ala Asp Gly Gly Asp Ala Tyr Ser 
215 220 225 

cag eta tec aac gaa gca ate att gcg gca aac cct gat ctg att ttc 
Gin Leu Ser Asn Glu Ala He He Ala Ala Asn Pro Asp Leu He Phe 
230 235 240 245 

etc age gat gee aag gee gaa aac etc act gca gaa gat att gcg gcg 
Leu Ser Asp Ala Lys Ala Glu Asn Leu Thr Ala Glu Asp He Ala Ala 
250 255 260 

cgt cca ggc tgg gac acc att gat gca gta gec aat gga cgt ate tac 
Arg Pro Gly Trp Asp Thr He Asp Ala Val Ala Asn Gly Arg He Tyr 
265 270 275 

att ttg gac gat gat att get tec agg tgg gga cct cgc gta tec cag 
He Leu Asp Asp Asp He Ala Ser Arg Trp Gly Pro Arg Val Ser Gin 
280 285 290 

ctg gtg gaa gaa ate gca gcg cag ttg aat cag ctt get tct tct gaa 
Leu Val Glu Glu He Ala Ala Gin Leu Asn Gin Leu Ala Ser Ser Glu 
295 300 305 



get gtg ccg gec get get taagttttcg tgctgaagag aat 
Ala Val Pro Ala Ala Ala 
310 315 
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<210> 346 

<211> 315 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 346 

Val Leu Val Ala Thr Ala Leu He Ala Gly Cys Ser Ser Ala Glu Asp 
1 5 10 15 

Gly Thr Val Asp Ser Gly Ser Ser Thr Glu Val Thr Thr Thr Gin Ser 
20 25 30 

Lys Glu Gly Phe Pro Val Thr Val Thr Phe Ala Pro Glu Ala Pro Val 

35 40 45 

Thr He Glu Asp Gin Pro Glu Arg He Val Ser Leu Ser Pro Ala He 
50 55 60 

Thr Glu Thr Leu Phe Ala Val Gly Ala Gly Asp His Val Val Ala Val 
65 70 75 80 

Asp Glu Tyr Ser Asn Tyr Pro Glu Asp Ala Pro Leu Val Gin Gly Leu 
85 90 95 

Ser Gly Phe Thr Pro Asn Val Glu Ser He Leu Asp Tyr Asp Pro Asp 
100 105 HO 

Leu Val Val Leu Met Ser Ala Asp Asp Ser He Leu Thr Gly Leu Asp 
115 120 125 

Ala Ala Gly Val Asp Thr Leu Val He Pro Ala Ala Glu Asn Leu Asp 
130 135 140 

Glu Thr Tyr Ser Gin He Glu Gin Val Gly Arg Ala Thr Gly Phe Glu 
!45 150 155 160 

Asp Gin Ala Thr Thr Val Val Asp Gin Met Lys Thr Ala He Asp Ala 
165 170 175 

Ala Val Ala Thr Val Pro Glu Glu Val Lys Glu Gin Gly Leu Thr Tyr 
180 185 190 

Phe His Glu Leu Gly Ser Asp Leu Phe Thr Val Ser Glu Gin Thr Tyr 
195 200 205 

He Gly Gin He Tyr Asp Met Phe Gly Leu Thr Ser He Ala Asp Gly 
210 215 220 

Gly Asp Ala Tyr Ser Gin Leu Ser Asn Glu Ala He He Ala Ala Asn 
225 230 235 240 

Pro Asp Leu He Phe Leu Ser Asp Ala Lys Ala Glu Asn Leu Thr Ala 
245 250 255 

Glu Asp He Ala Ala Arg Pro Gly Trp Asp Thr He Asp Ala Val Ala 
260 265 270 

Asn Gly Arg He Tyr He Leu Asp Aso Asp He Ala Ser Arg Trp Gly 
275 280 285 
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Pro Arg Val Ser Gin Leu Val Glu Glu lie Ala Ala Gin Leu Asn Gin 
290 295 300 

Leu Ala Ser Ser Glu Ala Val Pro Ala Ala Ala 
305 310 315 



<210> 347 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXA01354 

<400> 347 

tcggcgccat gcgccttcca aaaaggcatt gctrttcgac gtccccctac ccttcgattt 60 

tgcaaaatta tttaggcaag gctacctttt gcctatgcat atg aag att age egg 115 

Met Lys lie Ser Arg 



cgc gca ttc etc ggc aca ctg etc ggc gec acc acc ctt get gta act 
Arg Ala Phe Leu Gly Thr Leu Leu Gly Ala Thr Thr Leu Ala Val Thr 



gec tgc gcg caa tec tct caa aac caa aac tec tec get tec tea tct 
Ala Cys Ala Gin Ser Ser Gin Asn Gin Asn Ser Ser Ala Ser Ser Ser 



tct tea tec tea gcg gaa tea age acc tct tea tec tec tec gat gaa 
Ser Ser Ser Ser Ala Glu Ser Ser Thr Ser Ser Ser Ser Ser A.sp Glu 



cag cgc ate grc gee etc aac acc ggt cag ttg gac aac etc etc ctt 
Gin Arg lie Val Ala Leu Asn Thr Gly Gin Leu Asp Asn Leu Leu Leu 



etc ggc ate acc cca gtg ggc gtc gee get gca aaa aac tct gac ctg 
Leu Gly He Thr Pro Val Gly Val Ala Ala Ala Lys Asn Ser Asp Leu 



ate cca cag ttc etc aag gat cgc ttc ggt gca gac atg gac ttg gac 
He Pro Gin Phe Leu Lys Asp Arg Phe Gly Ala Asp Met Asp Leu Asp 
90 ' 95 100 

age ate gec gac tgc ggt etc cgc caa tct cca gac ate gaa gec ate 
Ser He Ala Asp Cys Gly Leu Arg Gin Ser Pro Asp He Glu Ala He 
105 ~ 110 115 

gcg aac etc aac ccc acc ctg ate tgc gca aac tec cgc gec gac gaa 
Ala Asn Leu Asn Pro Thr Leu He Cys Ala Asn Ser Arg Ala Asp Glu 
120 125 130 

gag gtc etc aac aaa etc cgc acg arc gec ccc gtg gtc acc ggc gaa 
Glu Val Leu Asn Lys Leu Arg Thr He Ala Pro Val Val Thr Gly Glu 
135 140 145 

ggt ggc ggt gaa aac tgg aag caa gac etc etc acc ate gca gag gca 
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Gly Gly Gly Glu Asn Trp Lys Gin Asp Leu Leu Thr lie Ala Glu Ala 
150 155 160 165 

gca ggc cag aag gaa aag get gaa acc etc ctg aaa tea tac gag gac 643 
Ala Gly Gin Lys Glu Lys Ala Glu Thr Leu Leu Lys Ser Tyr Glu Asp 
170 175 180 

tea gca gec gaa ate gee gca aac cag cct gcg aac cca cca acc gtt 691 
Ser Ala Ala Glu lie Ala Ala Asn Gin Pro Ala Asn Pro Pro Thr Val 
185 190 195 

tec ttc ctg cgc acc aaa gat cag gaa ttc cag atg tac ggc gca caa 739 
Ser Phe Leu Arg Thr Lys Asp Gin Glu Phe Gin Met Tyr Gly Ala Gin 
200 205 210 

tec atg gec gga acg gtt get gec gat tgc ggt tac gec cgc cca gaa 787 
Ser Met Ala Gly Thr Val Ala Ala Asp Cys Gly Tyr Ala Arg Pro Glu 
215 220 225 

aac cag cag ttc acc gac acg gca ggt caa gac etc tec get gag etc 835 
Asn Gin Gin Phe Thr Asp Thr Ala Gly Gin Asp Leu Ser Ala Glu Leu 
230 235 240 245 

att gee caa get gat gec gac tgg ctt ttc tac ggc ate aaa gaa ggc 883 
He Ala Gin Ala Asp Ala Asp Trp Leu Phe Tyr Gly He Lys Glu Gly 
250 255 2 60 

aac ate aac cct gaa gac acc cca ttg tgg act tea etc aaa gcg gtt 931 
Asn He Asn Pro Glu Asp Thr Pro Leu Trp Thr Ser Leu Lys Ala Val 
265 270 275 

cag tec aac caa gca ate cca gtt gac ggc gat tec tgg tac etc aac 979 
Gin Ser Asn Gin Ala He Pro Val Asp Gly Asp Ser Trp Tyr Leu Asn 
280 285 290 

gca tec etc gtg teg get gaa ate ate etc caa ggc etc aaa gac aac 1027 
Ala Ser Leu Val Ser Ala Glu He He Leu Gin Gly Leu Lys Asp Asn 
295 300 305 

gtc acc gtc taagecgatt taagggcetc aaa 1059 

Val Thr Val 

310 



<210> 348 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 348 

Met Lys He Ser Arg Arg Ala Phe Leu Gly Thr Leu Leu Gly Ala Thr 
15 10 15 

Thr Leu Ala Val Thr Ala Cys Ala Gin Ser Ser Gin Asn Gin Asn Ser 
20 25 30 

Ser Ala Ser Ser Ser Ser Ser Ser Ser Ala Glu Ser Ser Thr Ser Ser 
35 40 45 

Ser Ser Ser Asp Glu Gin Arg lie Val Ala Leu Asn Thr Gly Gin Leu 
50 55 60 
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Asp Asn Leu Leu Leu Leu Gly lie Thr Pro Val Gly Val Ala Ala Ala 



Lys Asn Ser Asp Leu lie Pro Gin Phe Leu Lys Asp Arg Phe Gly Ala 
8 5 90 95 

Asp Met Asp Leu Asp Ser lie Ala Asp Cys Gly Leu Arg Gin Ser Pro 
100 105 110 

Asp lie Glu Ala lie Ala Asn Leu Asn Pro Thr Leu lie Cys Ala Asn 
115 120 125 

Ser Arg Ala Asp Glu Glu Val Leu Asn Lys Leu Arg Thr lie Ala Pro 
130 135 140 

Val Val Thr Gly Glu Gly Gly Gly Glu Asn Trp Lys Gin Asp Leu Leu 
145 150 155 160 

Thr lie Ala Glu Ala Ala Gly Gin Lys Glu Lys Ala Glu Thr Leu Leu 
165 170 175 

Lys Ser Tyr Glu Asp Ser Ala Ala Glu lie Ala Ala Asn Gin Pro Ala 
180 185 190 

Asn Pro Pro Thr Val Ser Phe Leu Arg Thr Lys Asp Gin Glu Phe Gin 
195 200 205 

Met Tyr Gly Ala Gin Ser Met Ala Gly Thr Val Ala Ala Asp Cys Gly 
210 215 220 

Tyr Ala Arg Pro Glu Asn Gin Gin Phe Thr Asp Thr Ala Gly Gin Asp 
225 230 235 240 

Leu Ser Ala Glu Leu lie Ala Gin Ala Asp Ala Asp Trp Leu Phe Tyr 
245 250 255 

Gly lie Lys Glu Gly Asn lie Asn Pro Glu Asp Thr Pro Leu Trp Thr 
260 265 270 

Ser Leu Lys Ala Val Gin Ser Asn Gin Ala lie Pro Val Asp Gly Asp 
275 280 285 

Ser Trp Tyr Leu Asn Ala Ser Leu Val Ser Ala Glu lie lie Leu Gin 
290 295 300 



Gly Leu Lys Asp Asn Val Thr Val 
305 310 



<210> 349 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXA01620 



<400> 349 
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cggccgagca gtaaacttgc aggtcaatgc aactttttaa ccgtagaaag ttatggccaa 60 

agactggcaa taggttaaga acttgcgtta ggatagccta atg caa tct att cga 115 

Met Gin Ser He Arg 



acg acc ttc agg teg ctt tea cgc age gca gtt ate gtg ggt acc gtt 
Thr Thr Phe Arg Ser Leu Ser Arg Ser Ala Val He Val Gly Thr Val 



ttg get ttg ggt ate gca gga tgt tec acg gee agt gat gaa gee aca 
Leu Ala Leu Gly He Ala Gly Cys Ser Thr Ala Ser Asp Glu Ala Thr 



age acc age gac gat gta get gtc ggc ggc cgc eta ttt tct aca gcg 
Ser Thr Ser Asp Asp Val Ala Val Gly Gly Arg Leu Phe Ser Thr Ala 



gat tec gee acc gee get ctg gga age gac gee gaa cca ggc caa ttc 
Asp Ser Ala Thr Ala Ala Leu Gly Ser Asp Ala Glu Pro Gly Gin Phe 



ccc cgc acc gtt gtg cat tea cgc ggc gaa act acc ctt gag cag cag 
Pro Arg Thr Val Val His Ser Arg Gly Glu Thr Thr Leu Glu Gin Gin 



cca caa cga gtc gtg gtt etc gac age ggt gaa ate gac cag gtt ttg 
Pro Gin Arg Val Val Val Leu Asp Ser Gly Glu He Asp Gin Val Leu 
90 95 100 

age etc ggc gtg act ccc gtc ggc ate gee age ccg aaa gac gee tec 
Ser Leu Gly Val Thr Pro Val Gly He Ala Ser Pro Lys Asp Ala Ser 
105 110 115 

age cag ccc get tac etc gaa aat cag ctg gca gat gta caa act gtg 
Ser Gin Pro Ala Tyr Leu Glu Asn Gin Leu Ala Asp Val Gin Thr Val 
120 125 130 

ggc acc acg agt gag etc aat ttc gaa gec ate gec gec etc aag cct 
Gly Thr Thr Ser Glu Leu Asn Phe Glu Ala He Ala Ala Leu Lys Pro 
135 140 145 

gac ctg att ctg ggc age aag ctg cgc gtc gac gaa tec tac gat cag 
Asp Leu He Leu Gly Ser Lys Leu Arg Val Asp Glu Ser Tyr Asp Gin 
150 155 160 165 

etc tec caa ate gca cca acc gtg ctg agt att cgc ccc gga ttc ccc 
Leu Ser Gin He Ala Pro Thr Val Leu Ser He Arg Pro Gly Phe Pro 
170 175 180 

tgg aag gaa aac ttc ccc etc acc gee gac gcg etc ggt etc gag ggc 
Trp Lys Glu Asn Phe Leu Leu Thr Ala Asp Ala Leu Gly Leu Glu Gly 
185 190 195 

aaa gee gtc gag gtt etc aac gag tac caa acc cat gtc gat gca gtc 
Lys Ala Val Glu Val Leu Asn Glu Tyr Gin Thr His Val Asp Ala Val 
200 205 210 

cgc gag acc ate gac ggc age cca gaa ate tea etc gtc cgc ttc atg 
Arg Glu Thr He Asp Gly Ser Pro Glu He Ser Leu Val Arg Phe Met 
215 220 225 



403 
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cct ggt cgc acc cgc ctg tac gga aac etc tct ttc ate ggt gca ate 835 

Pro Gly Arg Thr Arg Leu Tyr Gly Asn Leu Ser Phe lie Gly Ala lie 
230 235 240 245 

ctt aag gac ctg ggg ctt tct cgc cca gag ate caa aat ate gac gat 883 

Leu Lys Asp Leu Gly Leu Ser Arg Pro Glu lie Gin Asn lie Asp Asp 

250 255 260 

ctt gee gtg gag ate tec ccc gaa aac ate acc gat gec aac ggc gac 931 

Leu Ala Val Glu lie Ser Pro Glu Asn lie Thr Asp Ala Asn Gly Asp 

265 270 275 

tgg att ttc tac tec acc tac ggc aag ccc gag gee acc gag cag gac 979 

Trp lie Phe Tyr Ser Thr Tyr Gly Lys Pro Glu Ala Thr Glu Gin Asp 

280 285 290 



aac att ttg tec aac gag ctg tgg cac aac ctt ccc cgc cgt cca aga 
Asn He Leu Ser Asn Glu Leu Trp His Asn Leu Pro Arg Arg Pro Arg 
295 300 305 

agg tea tgc cct gga ggt caa tgacgagagc tggttcatgg ggt 
Arg Ser Cys Pro Gly Gly Gin 
310 315 



1027 



<210> 350 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Met Gin Ser He Arg Thr Thr Phe Arg Ser Leu Ser Arg Ser Ala Val 
15 10 L5 

He Val Gly Thr Val Leu Ala Leu Gly He Ala Gly Cys Ser Thr Ala 
20 25 30 

Ser Asp Glu Ala Thr Ser Thr Ser Asp Asp Val Ala Val Gly Gly Arg 
35 40 45 

Leu Phe Ser Thr Ala Asp Ser Ala Thr Ala Ala Leu Gly Ser Asp Ala 
50 55 60 

Glu Pro Gly Gin Phe Pro Arg Thr Val Val His Ser Arg Gly Glu Thr 
65 70 75 80 

Thr Leu Glu Gin Gin Pro Gin Arg Val Val Val Leu Asp Ser Gly Glu 
85 90 95 

He Asp Gin Val Leu Ser Leu Gly Val Thr Pro Val Gly He Ala Ser 
100 105 110 

Pro Lys Asp Ala Ser Ser Gin Pro Ala Tyr Leu Glu Asn Gin Leu Ala 
115 120 125 

Asp Val Gin Thr Val Gly Thr Thr Ser Glu Leu Asn Phe Glu Ala He 
130 135 140 



Ala Ala Leu Lys Pro Asp Leu lie Leu Gly Ser Lys Leu Arg Val Asp 
145 150 155 160 
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Glu Ser Tyr Asp Gin Leu Ser Gin lie Ala Pro Thr Val Leu Ser lie 
165 170 175 

Arg Pro Gly Phe Pro Trp Lys Glu Asn Phe Leu Leu Thr Ala Asp Ala 
180 185 190 

Leu Gly Leu Glu Gly Lys Ala Val Glu Val Leu Asn Glu Tyr Gin Thr 
195 200 205 

His Val Asp Ala Val Arg Glu Thr lie Asp Gly Ser Pro Glu He Ser 
210 215 220 

Leu Val Arg Phe Met Pro Gly Arg Thr Arg Leu Tyr Gly Asn Leu Ser 
225 230 235 240 

Phe He Gly Ala He Leu Lys Asp Leu Gly Leu Ser Arg Pro Glu He 
245 250 255 

Gin Asn He Asp Asp Leu Ala Val Glu He Ser Pro Glu Asn He Thr 
260 265 270 

Asp Ala Asn Gly Asp Trp He Phe Tyr Ser Thr Tyr Gly Lys Pro Glu 
275 280 285 

Ala Thr Glu Gin Asp Asn He Leu Ser Asn Glu Leu Trp His Asn Leu 
290 295 300 

Pro Arg Arg Pro Arg Arg Ser Cys Pro Gly Gly Gin 
305 310 315 



<210> 351 
<211> 915 
<212> DNA 

<213> Corynebacterium glut 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXA02052 

<400> 351 

cctcggcgtc gcactccttc taagctcctg ttcttcaaca tcttccgatg aatcaatcca 60 

acctgaagtt gccagcactg gatattcagt ggagcacgca atg ggc acc acc gaa 115 

Met Gly Thr Thr Glu 



ate cct gaa acc cca acg cgt gtg gtc gtc att gat tec cca cac etc 163 
He Pro Glu Thr Pro Thr Arg Val Val Val He Asp Ser Pro His Leu 



gac gca ctt ttg get ttg gga att act cca gtc gga get acg gaa tct 211 

Asp Ala Leu Leu Ala Leu Gly He Thr Pro Val Gly Ala Thr Glu Ser 

25 30 35 

gga tec gaa aat ggt ttc ccc gec tac ttg get gac gag eta aaa gac 259 

Gly Ser Glu Asn Gly Phe Pro Ala Tyr Leu Ala Asp Glu Leu Lys Asp 
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acc gaa tct gtt ggg ctg aca tct gag cca aat ttg gaa aag ate gec 
Thr Glu Ser Val Gly Leu Thr Ser Glu Pro Asn Leu Glu Lys lie Ala 



gca ctg gat ccg gat ttg ate att ggc gca aag gtc cgc cac gag get 
Ala Leu Asp Pro Asp Leu lie lie Gly Ala Lys Val Arg His Glu Ala 



att tat gat cag ctt tea gac ate gca cca acc gtg atg tec gaa ggt 
lie Tyr Asp Gin Leu Ser Asp lie Ala Pro Thr Val Met Ser Glu Gly 
90 95 ICO 

tec ggc aca aac tgg aat gaa cag gca gaa ate act gcg gca gca gta 
Ser Gly Thr Asn Trp Asn Glu Gin Ala Glu He Thr Ala Ala Ala Val 
105 110 115 

aac aag tct gat gag atg gac aaa ctg ate tea gac ttg gac acc cgt 
Asn Lys Ser Asp Glu Met Asp Lys Leu He Ser Asp Leu Asp Thr Arg 
120 125 130 

gec aca gag ctt ggt gaa gag ate ggt get gac gga caa acc get tea 
Ala Thr Glu Leu Gly Glu Glu He Gly Ala Asp Gly Gin Thr Ala Ser 
135 140 145 

atg gtt cga ttc cgc acg gac aac ttc agg etc tat ggt ccc gag acc 
Met Val Arg Phe Arg Thr Asp Asn Phe Arg Leu Tyr Gly Pro Glu Thr 
150 155 160 165 

ttc tct ggt tea gtt ctg gaa caa gtt gga ttt gac ctg ggg gaa cgt 
Phe Ser Gly Ser Val Leu Glu Gin Val Gly Phe Asp Leu Gly Glu Arg 
170 175 180 

gat tgg aat gag tac tec atg atg gag eta tec tea gaa aac ttt ggg 
Asp Trp Asn Glu Tyr Ser Met Met Glu Leu Ser Ser Glu Asn Phe Gly 
185 190 195 

cag ate gat gga gac ctt att ttc tac acc ate cca gga tec cct gaa 
Gin He Asp Gly Asp Leu He Phe Tyr Thr He Pro Gly Ser Pro Glu 
200 205 210 

gca acc act tat cca aag att tec gaa ctg tgg gtt gat tea cca gca 
Ala Thr Thr Tyr Pro Lys He Ser Glu Leu Trp Val Asp Ser Pro Ala 
215 220 225 

gtt egg caa ggt aga act tac gag ttt gaa gac gaa acc tgg atg gtc 
Val Arg Gin Gly Arg Thr Tyr Glu Phe Glu Asp Glu Thr Trp Met Val 
230 235 240 245 

ggc ate ggt gta tta ggt gec aat gaa ate ttg gat gac ctg gaa gaa 
Gly He Gly Val Leu Gly Ala Asn Glu He Leu Asp Asp Leu Glu Glu 
250 255 260 

act ctg age tagtttcctt taggecaage aac 
Thr Leu Ser 



643 



<210> 352 
<211> 264 
<212> PRT 

<213> Corynebacteriu 
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<400> 352 

Met Gly Thr Thr Glu He Pro Glu Thr Pro Thr Arg Val Val Val He 



Asp Ser Pro His Leu Asp Ala Leu Leu Ala Leu Gly He Thr Pro Val 

20 25 30 

Gly Ala Thr Glu Ser Gly Ser Glu Asn Gly Phe Pro Ala Tyr Leu Ala 

35 40 45 

Asp Glu Leu Lys Asp Thr Glu Ser Val Gly Leu Thr Ser Glu Pro Asn 

50 55 60 

Leu Glu Lys He Ala Ala Leu Asp Pro Asp Leu He He Gly Ala Lys 

65 70 75 80 

Val Arg His Glu Ala He Tyr Asp Gin Leu Ser Asp He Ala Pro Thr 



Val Met Ser Glu Gly Ser Gly Thr Asn Trp Asn Glu Gin Ala Glu He 
100 105 HO 

Thr Ala Ala Ala Val Asn Lys Ser Asp Glu Met Asp Lys Leu He Ser 
115 120 125 

Asp Leu Asp Thr Arg Ala Thr Glu Leu Gly Glu Glu He Gly Ala Asp 
130 135 140 

Gly Gin Thr Ala Ser Met Val Arg Phe Arg Thr Asp Asn Phe Arg Leu 
145 150 155 160 

Tyr Gly Pro Glu Thr Phe Ser Gly Ser Val Leu Glu Gin Val Gly Phe 
165 170 175 

Asp Leu Gly Glu Arg Asp Trp Asn Glu Tyr Ser Met Met Glu Leu Ser 
180 185 190 

Ser Glu Asn Phe Gly Gin He Asp Gly Asp Leu He Phe Tyr Thr He 
195 200 205 

Pro Gly Ser Pro Glu Ala Thr Thr Tyr Pro Lys He Ser Glu Leu Trp 
210 215 220 

Val Asp Ser Pro Ala Val Arg Gin Gly Arg Thr Tyr Glu Phe GLu Asp 
225 230 235 240 

Glu Thr Trp Met Val Gly He Gly Val Leu Gly Ala Asn Glu He Leu 
245 250 255 

Asp Asp Leu Glu Glu Thr Leu Ser 
260 



<210> 353 
<211> 1200 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
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<222> (101) . . (1177) 
<223> RXA00372 

<40O> 353 

gcagacattt ccataagtcc tgcgaaatgc gcccattcat gtaaagatgt tatttcctcc 60 

cccaaacact ccttaaaatt tcaagaaggg ccttattttc atg tct teg aag cac 115 

Met Ser Ser Lys His 



cct ttg aag cgc act gec gtt act gtt ttt gca etc ggc get tec get 
Pro Leu Lys Arg Thr Ala Val Thr Val Phe Ala Leu Gly Ala Ser Ala 



get etc etc gtg get tgc tct gaa cct tct gag gac gtt tec acc gca 
Ala Leu Leu Val Ala Cys Ser Glu Pro Ser Glu Asp Val Ser Thr Ala 



gag acc acc act gca age tct tec get aac gca tec gat gca gec ggt 
Glu Thr Thr Thr Ala Ser Ser Ser Ala Asn Ala Ser Asp Ala Ala Gly 



gaa aaa gta acc ate acc gtc tac acc tcr gag cct gag gaa aag gtc 
Glu Lys Val Thr He Thr Val Tyr Thr Ser Glu Pro Glu Glu Lys Val 



gat gag ate aac aag gcg ttc atg gaa gec aac cca gat att gag gtt 
Asp Glu He Asn Lys Ala Phe Met Glu Ala Asn Pro Asp He Glu Val 



gag gtg tac cgc get ggt act ggc gat ctg act get cgc att gaa get 
Glu Val Tyr Arg Ala Gly Thr Gly Asp Leu Thr Ala Arg He Glu Ala 
90 95 100 

gaa aag gca tec ggt tct ate gag get gat gtg ttg tgg get gcg gat 
Glu Lys Ala Ser Gly Ser He Glu Ala Asp Val Leu Trp Ala ALa Asp 
105 110 115 

get gca acc ttt gaa act tat gca gca cag ggc gac ctt gca gag ctg 
Ala Ala Thr Phe Glu Thr Tyr Ala Ala Gin Gly Asp Leu Ala Glu Leu 
120 125 130 

gaa gat gtt gag act tec gac ate att gaa gag get ctg gat get gag 
Glu Asp Val Glu Thr Ser Asp He He Glu Glu Ala Leu Asp Ala Glu 
135 140 145 

aac ttt tat gta ggc acc cgc ate ate cca acc gtg att gca tac aac 
Asn Phe Tyr Val Gly Thr Arg He He Pro Thr Val He Ala Tyr Asn 
150 155 160 165 

act gaa gtt gtt gat cag get gag ctt cct acg tct tgg get gat ctg 
Thr Glu Val Val Asp Gin Ala Glu Leu Pro Thr Ser Trp Ala Asp Leu 
170 175 180 

act gat cct aag tat gca ggc caa ctg gtc atg ccg gat cca get gtg 
Thr Asp Pro Lys Tyr Ala Gly Gin Leu Val Met Pro Asp Pro Ala Val 
185 190 195 

tct ggt get gca gec ttc aat get tct gtg tgg aag aac gac cct gcg 
Ser Gly Ala Ala Ala Phe Asn Ala Ser Val Trp Lys Asn Asp Pro Ala 
200 205 210 



403 
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ctt ggc gaa gcc tgg ate acc gec ttg ggt gaa aac caa cca atg ate 

Leu Gly Glu Ala Trp lie Thr Ala Leu Gly Glu Asn Gin Pro Met lie 
215 220 225 

get cag tec aac ggc cca acc tec cag gag ate get ggc ggt ggc cac 

Ala Gin Ser Asn Gly Pro Thr Ser Gin Glu lie Ala Gly Gly Gly His 
230 235 240 245 

cca gtg ggc arc gtg gtg gac tac ttg gtg cgc gac ttg get get get 

Pro Val Gly lie Val Val Asp Tyr Leu Val Arg Asp Leu Ala Ala Ala 
250 255 260 

gga tct cca ate gac acc ate tac gca teg gag ggt tct cct tac ate 

Gly Ser Pro He Asp Thr He Tyr Ala Ser Glu Gly Ser Pro Tyr He 

265 270 275 

act gag cct gca ggt gtg ttc get gat tct gaa aag aag gaa gca gcc 

Thr Glu Pro Ala Gly Val Phe Ala Asp Ser Glu Lys Lys Glu Ala Ala 

280 285 290 

gag cgc tac ate aac ttc ctg ctg tct gtt gaa ggc cag gaa ate gca 

Glu Arg Tyr He Asn Phe Leu Leu Ser Val Glu Gly Gin Glu He Ala 
295 300 305 

gtt gag cag gca tac ctg cca gtg cgt gaa gat gtc gga act cca gag 

Val Glu Gin Ala Tyr Leu Pro Val Arg Glu Asp Val Gly Thr Pro Glu 
310 315 320 325 

ggc acc ccc gag ttg get gac ate gag etc atg acc cct gac ctg gag 

Gly Thr Pro Glu Leu Ala Asp He Glu Leu Met Thr Pro Asp Leu Glu 
330 335 340 

gtt gta acc get gat aag gcg get get gtt gag ttc ttc caa aac gca 

Val Val Thr Ala Asp Lys Ala Ala Ala Val Glu Phe Phe Gin Asn Ala 

345 350 355 



atg aac tagttttcct atgcagttat etc 
Met Asn 



<210> 354 
<211> 359 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Met Ser Ser Lys His Pro Leu Lys Arg Thr Ala Val Thr Val Phe Ala 
15 10 15 

Leu Gly Ala Ser Ala Ala Leu Leu Val Ala Cys Ser Glu Pro Ser Glu 
20 25 30 

Asp Val Ser Thr Ala Glu Thr Thr Thr Ala Ser Ser Ser Ala Asn Ala 
35 40 45 

Ser Asp Ala Ala Gly Glu Lys Val Thr He Thr Val Tyr Thr Ser Glu 
50 55 60 



Pro Glu Glu Lys Val Asp Glu He 



Asn Lys Ala Phe Met Glu Ala Asn 
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65 



70 



75 



80 



Pro Asp He Glu Val Glu Val Tyr Arg Ala Gly Thr Gly Asp Leu Thr 
85 90 95 

Ala Arg He Glu Ala Glu Lys Ala Ser Gly Ser He Glu Ala Asp Val 
100 105 110 

Leu Trp Ala Ala Asp Ala Ala Thr Phe Glu Thr Tyr Ala Ala Gin Gly 
115 120 125 

Asp Leu Ala Glu Leu Glu Asp Val Glu Thr Ser Asp He He Glu Glu 
130 135 140 

Ala Leu Asp Ala Glu Asn Phe Tyr Val Gly Thr Arg He He Pro Thr 
145 150 155 160 

Val He Ala Tyr Asn Thr Glu Val Val Asp Gin Ala Glu Leu Pro Thr 
165 170 175 

Ser Trp Ala Asp Leu Thr Asp Pro Lys Tyr Ala Gly Gin Leu Val Met 
180 185 190 

Pro Asp Pro Ala Val Ser Gly Ala Ala Ala Phe Asn Ala Ser Val Trp 
195 200 205 

Lys Asn Asp Pro Ala Leu Gly Glu Ala Trp He Thr Ala Leu Gly Glu 
210 215 220 

Asn Gin Pro Met He Ala Gin Ser Asn Gly Pro Thr Ser Gin Glu He 
225 230 235 240 

Ala Gly Gly Gly His Pro Val Gly He Val Val Asp Tyr Leu Val Arg 
245 250 255 

Asp Leu Ala Ala Ala Gly Ser Pro He Asp Thr He Tyr Ala Ser Glu 
260 265 270 

Gly Ser Pro Tyr He Thr Glu Pro Ala Gly Val Phe Ala Asp Ser Glu 
275 280 285 

Lys Lys Glu Ala Ala Glu Arg Tyr He Asn Phe Leu Leu Ser Val Glu 
290 295 300 

Gly Gin Glu He Ala Val Glu Gin Ala Tyr Leu Pro Val Arg Glu Asp 
305 310 315 320 

Val Gly Thr Pro Glu Gly Thr Pro Glu Leu Ala Asp He Glu Leu Met 
325 330 335 

Thr Pro Asp Leu Glu Val Val Thr Ala Asp Lys Ala Ala Ala Val Glu 
340 345 350 

Phe Phe Gin Asn Ala Met Asn 



355 



<210> 355 
<211> 1137 
<212> DNA 



<213> Corynebacter: 



glutami! 
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<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXA00088 



<400> 355 

gctgtgttac tttcatcttt aggtaaccta ccctcactaa agctctggga atactctggc 60 

agttttggtg gattattttt atagactttc aaaggacgac atg gtg aaa aac cga 115 

Met Val Lys Asn Arg 



ttc aag eta gtt tea ate gca act gtt gcg gee ctg gcg etc gtt ggc 163 
Phe Lys Leu Val Ser lie Ala Thr Val Ala Ala Leu Ala Leu Val Gly 



tgc tct tec acc gac age acc tct rcc gag tct tct tec get gca gag 
Cys Ser Ser Thr Asp Ser Thr Ser Ser Glu Ser Ser Ser Ala Ala Glu 



tea acc get gca get age acc ctg act ate gaa gac aac cac ggc acc 
Ser Thr Ala Ala Ala Ser Thr Leu Thr He Glu Asp Asn His Gly Thr 



gaa ggg ate tec ctg cca ate gag ggc gtc get gcg acc gac aac cgc 
Glu Gly He Ser Leu Pro He Glu Gly Val Ala Ala Thr Asp Asn Arg 



gca ttc gaa ctg ctt gat cgc tgg ggt gta gag etc gtt gca get cca 
Ala Phe Glu Leu Leu Asp Arg Trp Gly Val Glu Leu Val Ala Ala Pro 



ctt cag ctg gtt cca ttt acc gtt acg ggc tac acc gaa gag ggc ggc 

Leu Gin Leu Val Pro Phe Thr Val Thr Gly Tyr Thr Glu Glu Gly Gly 
90 95 100 

gtc get aac ctt ggc tec cac cgc gag cca gac ctg gaa gca ctt get 

Val Ala Asn Leu Gly Ser His Arg Glu Pro Asp Leu Glu Ala Leu Ala 

105 110 115 

get gca cag cct tec ctg ate ate aac ggc cag cgc ttc get cag tac 

Ala Ala Gin Pro Ser Leu He He Asn Gly Gin Arg Phe Ala Gin Tyr 
120 125 130 

tac gat gac ate att gec ctg aac cct gac gca acc gtt gtt gag eta 

Tyr Asp Asp He He Ala Leu Asn Pro Asp Ala Thr Val Val Glu Leu 

135 140 145 

gac cca cgc gat ggc gag cca ctt gac cag gag ctt ate cgc cag get 

Asp Pro Arg Asp Gly Glu Pro Leu Asp Gin Glu Leu He Arg Gin Ala 
150 155 160 165 

gaa acc etc ggt gag ate ttc ggc gaa gaa gaa gat get gca aag ate 

Glu Thr Leu Gly Glu He Phe Gly Glu Glu Glu Asp Ala Ala Lys He 
170 175 180 

gtt get gat ttc gag tec gca ctt gag cgc get aag acc gca tac gca 

Val Ala Asp Phe Glu Ser Ala Leu Glu Arg Ala Lys Thr Ala Tyr Ala 

185 190 195 
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gca ate tec gac cag acc gtc atg gca gtt aac gtt tec ggc gga aac 739 

Ala He Ser Asp Gin Thr Val Met Ala Val Asn Val Ser Gly Gly Asn 

200 205 210 

att ggc tac ate get cct tec gtt gga cgc acc tac ggt cca ate ttc 787 

He Gly Tyr He Ala Pro Ser Val Gly Arg Thr Tyr Gly Pro He Phe 

215 220 225 

gac ctg gtt gga etc acc cca gca etc gag gtt ggc aac gcg tec tec 835 

Asp Leu Val Gly Leu Thr Pro Ala Leu Glu Val Gly Asn Ala Ser Ser 
230 235 240 245 

gac cac gag ggc gac gac att aac gtc gaa gca ate gca get gca aac 883 

Asp His Glu Gly Asp Asp He Asn Val Glu Ala He Ala Ala Ala Asn 
250 255 260 

cca gac ctg ate ctg gtc atg gac cgc gat ggt ggc acc age acc cgc 931 

Pro Asp Leu He Leu Val Met Asp Arg Asp Gly Gly Thr Ser Thr Arg 

265 270 275 

aac gaa get gat tac gtt cca gca gag cag ate gtc tec gac aat gaa 979 

Asn Glu Ala Asp Tyr Val Pro Ala Glu Gin He Val Ser Asp Asn Glu 

280 285 290 

gca ctg gca aac gtc aag get gtc acc gac gga tac gtt tac tac gca 1027 

Ala Leu Ala Asn Val Lys Ala Val Thr Asp Gly Tyr Val Tyr Tyr Ala 

295 300 305 

cct gca gat acc tac acc aac gaa aac ate ate acc tac acc gag ate 1075 

Pro Ala Asp Thr Tyr Thr Asn Glu Asn He He Thr Tyr Thr Glu He 
310 315 320 325 

etc aac ggc atg gca gat atg ttc gag aag gca get cag taggggatcg 1124 

Leu Asn Gly Met Ala Asp Met Phe Glu Lys Ala Ala Gin 
330 335 

atcccacact gac 1137 



<210> 356 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Met Val Lys Asn Arg Phe Lys Leu A 
1 5 

Leu Ala Leu Val Gly Cys Ser Ser '. 
20 



Val Ser He Ala Thr Val Ala Ala 
10 15 

Thr Asp Ser Thr Ser Ser Glu Ser 
25 30 



Ser Ser Ala Ala Glu Ser Thr Ala Ala Ala Ser Thr Leu Thr He Glu 

35 40 45 

Asp Asn His Gly Thr Glu Gly He Ser Leu Pro He Glu Gly Val Ala 

50 55 60 

Ala Thr Asp Asn Arg Ala Phe Glu Leu Leu Asp Arg Trp Gly Val Glu 

65 70 75 80 

Leu Val Ala Ala Pro Leu Gin Leu Val Pro Phe Thr Val Thr Gly Tyr 
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Thr Glu Glu Gly Gly Val Ala Asn Leu Gly Ser His Arg Glu Pro Asp 
100 105 110 

Leu Glu Ala Leu Ala Ala Ala Gin Pro Ser Leu lie lie Asn Gly Gin 
115 120 125 

Arg Phe Ala Gin Tyr Tyr Asp Asp He He Ala Leu Asn Pro Asp Ala 
130 135 140 

Thr Val Val Glu Leu Asp Pro Arg Asp Gly Glu Pro Leu Asp Gin Glu 
145 150 155 160 

Leu He Arg Gin Ala Glu Thr Leu Gly Glu He Phe Gly Glu Glu Glu 
165 170 175 

Asp Ala Ala Lys He Val Ala Asp Phe Glu Ser Ala Leu Glu Arg Ala 
180 185 190 

Lys Thr Ala Tyr Ala Ala He Ser Asp Gin Thr Val Met Ala Val Asn 
195 200 205 

Val Ser Gly Gly Asn He Gly Tyr He Ala Pro Ser Val Gly Arg Thr 
210 215 220 

Tyr Gly Pro He Phe Asp Leu Val Gly Leu Thr Pro Ala Leu Glu Val 
225 230 235 240 

Gly Asn Ala Ser Ser Asp His Glu Gly Asp Asp He Asn Val Glu Ala 
245 250 255 

He Ala Ala Ala Asn Pro Asp Leu He Leu Val Met Asp Arg Asp Gly 
260 265 270 

Gly Thr Ser Thr Arg Asn Glu Ala Asp Tyr Val Pro Ala Glu Gin He 
275 280 285 

Val Ser Asp Asn Glu Ala Leu Ala Asn Val Lys Ala Val Thr Asp Gly 
290 295 300 

Tyr Val Tyr Tyr Ala Pro Ala Asp Thr Tyr Thr Asn Glu Asn He He 
305 310 315 320 

Thr Tyr Thr Glu He Leu Asn Gly Met Ala Asp Met Phe Glu Lys Ala 
325 330 335 



<210> 357 
<211> 1233 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<22i> CDS 

<222> (101) . . (1210) 
<223> RXS00156 
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<400> 357 

accgagagcg tggtacgcct catttagttt cctcctatga atcttgatgt ggttcatgcg 

tttttatgca atatcaacca aaagttggta cgatcctcat atg aat gaa cgc aca 

Met Asn Glu Arg Thr 



teg gat gca ttt gac gec etc ctt gtg etc tec ttc ggt ggt ccc gaa 
Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser Phe Gly Gly Pro Glu 



ggg cac gag gag gtt cgt ccg ttt ttg gag aat gtc act cac gga agg 
Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn Val Thr His Gly Arg 



ggg att ccg ccg gaa cgt eta gat gaa gtg gcg gtt cat tac cac cac 
Gly lie Pro Pro Glu Arg Leu Asp Glu Val Ala Val His Tyr His His 



ttc ggt ggt ate age ccc ate aat gcg ctg aac agg gaa att ate gee 
Phe Gly Gly lie Ser Pro lie Asn Ala Leu Asn Arg Glu lie He Ala 
55 60 65 

aat gtg gaa aaa gaa ttg gcg tct cgc gat cac aag ctg cct gtt tat 
Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His Lys Leu Pro Val Tyr 



ttt ggt aac cgc aac tgg aag ccg ttt gat aat gag gec get gaa caa 
Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn Glu Ala Ala Glu Gin 
90 95 100 

atg get gat gac ggc gtg aaa aac gcg ctg gtg ttg gca act tec get 
Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val Leu Ala Thr Ser Ala 
105 110 115 

tgg ggt ggc tac tec ggt tgt egg cag tac cag gaa gat att cag ggc 
Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin Glu Asp He Gin Gly 
120 125 130 

atg ate aag cac ctg gag tct cag ggg cag teg ate acg ttc ace aag 
Met He Lys His Leu Glu Ser Gin Gly Gin Ser He Thr Phe Thr Lys 
135 140 145 

ctg cgt cag ttc tac gat cac cct cgt ttt gtc tec ace atg get caa 
Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val Ser Thr Met Ala Gin 
150 155 160 165 

ttg gtt cag gat tec tac gcg aag ctt ccc gat gag ctg cga gat gag 
Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp Glu Leu Arg Asp Glu 
170 175 180 

gcg cgt ctg gtc ttc acc gcg cac tec att cca ctg act gcg gac aat 
Ala Arg Leu Val Phe Thr Ala His Ser He Pro Leu Thr Ala Asp Asn 
185 190 195 

get gcg gga acc cct gag gat ggc tec ttg tat tec aca cag gtc aag 
Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr Ser Thr Gin Val Lys 
200 205 210 

gaa gcg tea gca ctg att get gag get gtt ggt gtg tea gat ttt gat 
Glu Ala Ser Ala Leu He Ala Glu Ala Val Gly Val Ser Asp Phe Asp 
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gtg gtg tgg cag tec cgc teg ggt age ccg cac act ccg tgg ctg gag 835 
Val Val Trp Gin Ser Arg Ser Gly Ser Pro His Thr Pro Trp Leu Glu 
230 235 240 245 

cct gac ate gtg gat cac gca gtg gag etc aac gag aag ggt caa aaa 883 
Pro Asp He Val Asp His Ala Val Glu Leu Asn Glu Lys Gly Gin Lys 
250 255 260 

gcg etc gtt gtc tgc cct gta ggc ttt att tct gat cat atg gaa gtc 931 
Ala Leu Val Val Cys Pro Val Gly Phe He Ser Asp His Met Glu Val 
265 270 275 

att tgg gat ctt gat tec gag ctg atg gaa gaa gec gag aag cgc aac 97 9 
He Trp Asp Leu Asp Ser Glu Leu Met Glu Glu Ala Glu Lys Arg Asn 
280 285 290 

atg gtg gtc gag cgt gtc get acc gtt ggc ccc acc gat gaa ttc gca 1027 
Met Val Val Glu Arg Val Ala Thr Val Gly Pro Thr Asp Glu Phe Ala 
295 300 305 

gec ctt gtg gtt gat etc ate gag gag gca gag etc aag cgc gtt ate 1075 
Ala Leu Val Val Asp Leu He Glu Glu Ala Glu Leu Lys Arg Val He 
310 315 320 325 

gag cgc ctt gga aag ctg cca gca cgc gga agt tec gtc aac ggc gca 1123 
Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser Ser Val Asn Gly Ala 
330 335 340 

ccg tgt ggc gac ggc tgc tgt ggt acc gec aag cat aaa acc gcg egg 1171 
Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys His Lys Thr Ala Arg 
345 350 355 

gtg aac ccc aac get cgc tea gcg gcg cca get gee aac taggagtgat 1220 
Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala Ala Asn 
360 365 370 

agtccctcgc aaa 1233 

<210> 358 

<211> 370 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 358 

Met Asn Glu Arg Thr Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser 
1 5 10 15 

Phe Gly Gly Pro Glu Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn 
20 25 30 

Val Thr His Gly Arg Gly He Pro Pro Glu Arg Leu Asp Glu Val Ala 
35 40 45 

Val His Tyr His His Phe Gly Gly He Ser Pro He Asn Ala Leu Asn 
50 55 60 

Arg Glu He He Ala Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His 
65 70 75 80 
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Lys Leu Pro Val Tyr Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn 



Glu Ala Ala Glu Gin Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val 
100 105 110 

Leu Ala Thr Ser Ala Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin 
115 120 125 

Glu Asp lie Gin Gly Met lie Lys His Leu Glu Ser Gin Gly Gin Ser 
130 135 140 

lie Thr Phe Thr Lys Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val 
145 150 155 160 

Ser Thr Met Ala Gin Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp 
165 170 175 

Glu Leu Arg Asp Glu Ala Arg Leu Val Phe Thr Ala His Ser lie Pro 
180 185 190 

Leu Thr Ala Asp Asn Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr 
195 200 205 

Ser Thr Gin Val Lys Glu Ala Ser Ala Leu lie Ala Glu Ala Val Gly 
210 215 220 

Val Ser Asp Phe Asp Val Val Trp Gin Ser Arg Ser Gly Ser Pro His 
225 230 235 240 

Thr Pro Trp Leu Glu Pro Asp lie Val Asp His Ala Val Glu Leu Asn 
245 250 255 

Glu Lys Gly Gin Lys Ala Leu Val Val Cys Pro Val Gly Phe lie Ser 
260 265 270 

Asp His Met Glu Val lie Trp Asp Leu Asp Ser Glu Leu Met Glu Glu 
275 280 285 

Ala Glu Lys Arg Asn Met Val Val Glu Arg Val Ala Thr Val Gly Pro 
290 295 300 

Thr Asp Glu Phe Ala Ala Leu Val Val Asp Leu He Glu Glu Ala Glu 
305 310 315 320 

Leu Lys Arg Val He Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser 
325 330 335 

Ser Val Asn Gly Ala Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys 
340 345 350 

His Lys Thr Ala Arg Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala 
355 360 365 

Ala Asn 
370 



<210> 359 
<211> 810 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (787) 

<223> RXS00624 

<400> 359 

tccatgacgt tttgaatgga aaatctccat ttgtggagtt agaagaagac cactagtttt 60 

caacaggacg acaacggccg gacatgcgac aatacaatgc atg tec ggc cgt ctt 115 

Met Ser Gly Arg Leu 
1 5 

ctt gtt tea gtt tct agt att ttc gac cag acc cga teg gcg get gac 163 

Leu Val Ser Val Ser Ser He Phe Asp Gin Thr Arg Ser Ala ALa Asp 
10 15 20 

agg etc att tea gac ctg cga gee gac ggc ate gag gtc tea tta ctt 211 
Arg Leu He Ser Asp Leu Arg Ala Asp Gly He Glu Val Ser Leu Leu 
25 30 35 

gtc gca ccc cgc ate gat ggg gac tgg cgt etc gec aaa gac aaa ggg 259 
Val Ala Pro Arg He Asp Gly Asp Trp Arg Leu Ala Lys Asp Lys Gly 
40 45 50 

acc etc gcg tgg atg gaa caa caa cgc gaa cgc ggc cac gaa etc ate 307 
Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg Gly His Glu Leu He 
55 60 65 

etc aac ggt ttc gac caa gca gtt cag gga cgt cgc tea gaa ttc gee 355 
Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg Arg Ser Glu Phe Ala 
70 75 80 85 

aac ctt gaa egg cac gaa gca cgt ctt cgc ctt acc ggt gec att agg 403 
Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu Thr Gly Ala He Arg 
90 95 100 

caa atg cag aaa att ggc ttc gaa ttc caa ate ttt gee cca cct cgt 451 
Gin Met Gin Lys He Gly Phe Glu Phe Gin He Phe Ala Pro Pro Arg 
105 HO H5 

tgg aga atg tea gaa ggc acc ttc gcg gta etc cca gaa ttt gat ttc 499 
Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu Pro Glu Phe Asp Phe 
120 125 130 

aac gtc gec gec teg acc agg gga tta cat aac etc gac acc ggc gaa 547 
Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn Leu Asp Thr Gly Glu 
135 140 145 

ttc ttg gcg tgt aga aac etc tec gtg ggt gaa ggt ttt ggt get gca 595 
Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu Gly Phe Gly Ala Ala 
15 0 155 160 165 

aaa tgg tgg cgc aag aat gtc ate aag get gtc act cgt gga gcg gaa 643 
Lys Trp Trp Arg Lys Asn Val He Lys Ala Val Thr Arg Gly Ala Glu 
170 175 180 

aaa gga aat aca gtg cgc ttg tec gca teg gcg cga aat etc acc aac 691 
Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala Arg Asn Leu Thr Asn 



BGI-132CP 



- 529- 



cct aaa gtc gca get gac ttc egg gaa get gca tta get gee ttg gat 739 

Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala Leu Ala Ala Leu Asp 

200 205 210 

ttg ggt get cag gtg caa ace tat tct cag gcg gee gca caa ctg gec 787 

Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala Ala Ala Gin Leu Ala 

215 220 225 

tagttgggga ggttcggggc ace 810 



<210> 360 
<211> 229 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Met Ser Gly Arg Leu Leu Val Ser Val Ser Ser lie Phe Asp Gin Thr 
15 10 15 

Arg Ser Ala Ala Asp Arg Leu lie Ser Asp Leu Arg Ala Asp Gly He 
20 25 30 

Glu Val Ser Leu Leu Val Ala Pro Arg He Asp Gly Asp Trp Arg Leu 
35 40 45 

Ala Lys Asp Lys Gly Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg 
50 55 60 

Gly His Glu Leu He Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg 
65 70 75 80 

Arg Ser Glu Phe Ala Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu 
85 90 95 

Thr Gly Ala He Arg Gin Met Gin Lys He Gly Phe Glu Phe Gin He 
100 105 HO 

Phe Ala Pro Pro Arg Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu 
115 120 125 

Pro Glu Phe Asp Phe Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn 
130 135 140 

Leu Asp Thr Gly Glu Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu 
145 150 155 160 

Gly Phe Gly Ala Ala Lys Trp Trp Arg Lys Asn Val He Lys Ala Val 
165 170 175 

Thr Arg Gly Ala Glu Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala 
180 185 190 

Arg Asn Leu Thr Asn Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala 
195 200 205 

Leu Ala Ala Leu Asp Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala 
210 215 220 
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Ala Ala Gin Leu Ala 
225 



<210> 361 
<211> 1068 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> RXA00024 

<400> 361 

ttaagacatc aacatatggc ttgtgctact gaaagatttt tcttctgaaa ttctgtagaa 

acgctcctat gctcggggca gtaagttgtg agcataggaa atg gag cac ggc gtg 

Met Glu His Giy Val 



acc gtt att aaa ggc act gaa ttt gat gtt ttc cca eta aac etc ggt 
Thr Val He Lys Gly Thr Glu Phe Asp Val Phe Pro Leu Asn Leu Gly 



gga aat acc ttt ggc tgg acc teg aat agg gaa cag acc ttc gcg gtt 
Gly Asn Thr Phe Gly Trp Thr Ser Asn Arg Glu Gin Thr Phe Ala Val 



ttg gat gca ttc gtg gca gcg gga gga aac ttt gtt gac acc gec gat 
Leu Asp Ala Phe Val Ala Ala Gly Gly Asn Phe Val Asp Thr Ala Asp 



tct tat tct gca tgg gtt gaa ggc aat gag ggt ggc gag teg gag egg 
Ser Tyr Ser Ala Trp Val Glu Gly Asn Glu Gly Gly Glu Ser Glu Arg 



gag etc ggc gcg tgg att aag gaa cgt ggc gca gac aag ctg ate art 355 

Glu Leu Gly Ala Trp He Lys Glu Arg Gly Ala Asp Lys Leu He He 

70 75 80 85 

get acc aag tct ggt gcg ttg gag cct gtt get ggt cgt tec cgt gag 403 

Ala Thr Lys Ser Gly Ala Leu Glu Pro Val Ala Gly Arg Ser Arg Glu 
90 95 100 

gca act ttc aag get gtc gag ggt tec erg gag cgt ttg ggc gtg gaa 451 

Ala Thr Phe Lys Ala Val Glu Gly Ser Leu Glu Arg Leu Gly Val Glu 
105 110 115 

teg ate gat att ttt tac tac cac tac gac gat gag gca gtc age att 499 

Ser He Asp He Phe Tyr Tyr His Tyr Asp Asp Glu Ala Val Ser He 

120 125 130 

gat gag cag gtt get ate get aat gat ctg art gca cag ggc aag att 547 

Asp Glu Gin Val Ala He Ala Asn Asp Leu He Ala Gin Gly Lys He 

135 140 145 

aag cac etc gca ttg tct aac tac age gcg gag cgt tta get gag ttc 595 

Lys His Leu Ala Leu Ser Asn Tyr Ser Ala Glu Arg Leu Ala Glu Phe 

150 155 160 165 
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ttt gag aag tct gta ggc act cca gcg cag ccg gtt get ctg caa ccg 643 

Phe Glu Lys Ser Val Gly Thr Pro Ala Gin Pro Val Ala Leu Gin Pro 

170 175 130 

cac tac aac ctg gtg teg agg aag gat tat gag gag aac gtg cag cca 691 

His Tyr Asn Leu Val Ser Arg Lys Asp Tyr Glu Glu Asn Val Gin Pro 

185 190 195 

etc gec gag aag cat ggc gtt gca gtc ttc cct tat ttc gcg ctt gec 739 

Leu Ala Glu Lys His Gly Val Ala Val Phe Pro Tyr Phe Ala Leu Ala 

200 205 210 

gcg ggt ctt ttg acc gga aag tac acc tec aag gag gat att teg ggt 787 

Ala Gly Leu Leu Thr Gly Lys Tyr Thr Ser Lys Glu Asp lie Ser Gly 

215 220 225 

aaa gcg cgt gcg ggg cag ttg gat cgt tac gec age gat gag gcg ttt 835 

Lys Ala Arg Ala Gly Gin Leu Asp Arg Tyr Ala Ser Asp Glu Ala Phe 

230 235 240 245 

gec gtg gtg aca gag ttg cgt get gtt gec gat gag ttg ggt gbt gcg 883 

Ala Val Val Thr Glu Leu Arg Ala Val Ala Asp Glu Leu Gly Val Ala 

250 255 260 

cca acg act gtg gcg ctt gcg tgg ttg gtt gcg cat ggt gtg acc gca 931 

Pro Thr Thr Val Ala Leu Ala Trp Leu Val Ala His Gly Val Tar Ala 

265 270 275 

ccg att gcg tec gtg tec aag gta gag cag ttg aag gat ttg atg get 979 

Pro lie Ala Ser Val Ser Lys Val Glu Gin Leu Lys Asp Leu Met Ala 

280 285 290 

gtg aag gat gtg gag ctg age get gag cag ctt gca cgt ttg gat aag 1027 

Val Lys Asp Val Glu Leu Ser Ala Glu Gin Leu Ala Arg Leu Asp Lys 

295 300 305 

gtt teg gag cct ttc get taagctctcc tcaaaagtaa gtg 1068 
Val Ser Glu Pro Phe Ala 
310 315 



<210> 362 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Met Glu His Gly Val Thr Val lie ] 
1 5 

Pro Leu Asn Leu Gly Gly Asn Thr ] 
20 



Lys Gly Thr Glu Phe Asp Val Phe 
10 15 

Phe Gly Trp Thr Ser Asn Arg Glu 
25 30 



Gin Thr Phe Ala Val Leu Asp Ala Phe Val Ala Ala Gly Gly Asn Phe 

35 40 45 

Val Asp Thr Ala Asp Ser Tyr Ser Ala Trp Val Glu Gly Asn Glu Gly 

50 55 60 

Gly Glu Ser Glu Arg Glu Leu Gly Ala Trp lie Lys Glu Arg Gly Ala 

65 70 " 75 80 
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Asp Lys Leu lie lie Ala Thr Lys Ser Gly Ala Leu Glu Pro Val Ala 
85 90 95 

Gly Arg Ser Arg Glu Ala Thr Phe Lys Ala Val Glu Gly Ser Leu Glu 
100 105 110 

Arg Leu Gly Val Glu Ser lie Asp lie Phe Tyr Tyr His Tyr Asp Asp 
115 120 125 

Glu Ala Val Ser He Asp Glu Gin Val Ala He Ala Asn Asp Leu He 
130 135 140 

Ala Gin Gly Lys He Lys His Leu Ala Leu Ser Asn Tyr Ser Ala Glu 
145 150 155 160 

Arg Leu Ala Glu Phe Phe Glu Lys Ser Val Gly Thr Pro Ala Gin Pro 
165 170 175 

Val Ala Leu Gin Pro His Tyr Asn Leu Val Ser Arg Lys Asp Tyr Glu 
180 185 190 

Glu Asn Val Gin Pro Leu Ala Glu Lys His Gly Val Ala Val Phe Pro 
195 200 205 

Tyr Phe Ala Leu Ala Ala Gly Leu Leu Thr Gly Lys Tyr Thr Ser Lys 
210 215 220 

Glu Asp He Ser Gly Lys Ala Arg Ala Gly Gin Leu Asp Arg Tyr Ala 
225 230 235 240 

Ser Asp Glu Ala Phe Ala Val Val Thr Glu Leu Arg Ala Val Ala Asp 
245 250 255 

Glu Leu Gly Val Ala Pro Thr Thr Val Ala Leu Ala Trp Leu Val Ala 
260 265 270 

His Gly Val Thr Ala Pro He Ala Ser Val Ser Lys Val Glu Gin Leu 
275 280 285 

Lys Asp Leu Met Ala Val Lys Asp Val Glu Leu Ser Ala Glu Gin Leu 
290 295 300 

Ala Arg Leu Asp Lys Val Ser Glu Pro Phe Ala 
305 310 315 



<210> 363 
<211> 1329 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1306) 
<223> RXA02526 

<400> 363 

aggaaatgac actcaactag aaatcttttc 
tgcggagaga gcactctcaa ctgctcaagc 



ttcagatgcc acaatcgaaa gctggttggc 60 
ccgccatggt gtg ate act gaa gac 115 
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Val He Thr Glu Asp 



gat get gca cag ate aac cag gcg gca gtc ctt tec aac att gac cgc 163 

Asp Ala Ala Gin He Asn Gin Ala Ala Val Leu Ser Asn He Asp Arg 

10 15 20 

gag aag ctg tgg gaa gat gec aaa aat gtc ggc tac ccc ate ctt ggc 211 

Glu Lys Leu Trp Glu Asp Ala Lys Asn Val Gly Tyr Pro He Leu Gly 



ttg gta aga caa ate gec agt cac ctt cca gaa ggc ccc aac ggg cga 
Leu Val Arg Gin He Ala Ser His Leu Pro Glu Gly Pro Asn Gly Arg 



gtc cac tac ggc gec acg acc caa gtc ate atg gac act gga ctg gtg 
Val His Tyr Gly Ala Thr Thr Gin Val He Met Asp Thr Gly Leu Val 



ttg caa atg act gee tct ttg aac gee ctt gat aaa cag ate gtg cgt 
Leu Gin Met Thr Ala Ser Leu Asn Ala Leu Asp Lys Gin He Val Arg 



ctg ggg aat gca ctg gca gca egg get gaa gag cac aaa gac acc gtg 4 03 
Leu Gly Asn Ala Leu Ala Ala Arg Ala Glu Glu His Lys Asp Thr Val 
90 95 100 

atg ccg gga cgc acc cat get cag cag gca att ccc act aca ttt gga 451 
Met Pro Gly Arg Thr His Ala Gin Gin Ala He Pro Thr Thr Phe Gly 
105 110 115 

gca acc etc get acc ttt ttg gat caa ate cgc agg cag agg gaa cga 499 
Ala Thr Leu Ala Thr Phe Leu Asp Gin He Arg Arg Gin Arg Glu Arg 
120 125 130 

ctt gag gaa gca etc gag cgc gtg cga gtc att teg ctg ttt ggt get 547 
Leu Glu Glu Ala Leu Glu Arg Val Arg Val He Ser Leu Phe Gly Ala 
135 140 145 

ggt gga aac aac gca gca caa ggc gaa caa gcg gca acg gtt cgt gca 595 
Gly Gly Asn Asn Ala Ala Gin Gly Glu Gin Ala Ala Thr Val Arg Ala 
150 155 160 165 

gag atg gec cgc ctg ttg gat ctg aag gac ccg gtg gtg tea tgg cat 643 
Glu Met Ala Arg Leu Leu Asp Leu Lys Asp Pro Val Val Ser Trp His 
170 175 130 

gtg gaa cgc gat gtg ctt ggg gac ttc gga tgg gtg tgc tea acg ctg 691 
Val Glu Arg Asp Val Leu Gly Asp Phe Gly Trp Val Cys Ser Thr Leu 
185 190 195 



tgt gga teg atg gca aaa ttt ggc cga aac ate gtg gat ctt tec cga 

Cys Gly Ser Met Ala Lys Phe Gly Arg Asn He Val Asp Leu Ser Arg 

200 205 210 

act gaa ate gga gaa gtt ttt gag cct tac aac tec cat egg ggt gca 

Thr Glu He Gly Glu Val Phe Glu Pro Tyr Asn Ser His Arg Gly Ala 

215 220 225 

tct tec atg atg cct cag aaa gtc aac ccg att tct tec gag etc atg 

Ser Ser Met Met Pro Gin Lys Val Asn Pro He Ser Ser Glu Leu Met 



739 
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att ggt att tea gtg gtg gcg ggt gec ttg acc teg act ttg cca egg 883 
He Gly He Ser Val Val Ala Gly Ala Leu Thr Ser Thr Leu Pro Arg 
250 255 260 

ctt cag gaa teg gga cat gaa cga gca gca gga gag tgg cag gga gaa 931 
Leu Gin Glu Ser Gly His Glu Arg Ala Ala Gly Glu Trp Gin Gly Glu 
265 270 275 

tgg ctt gtc att cca acg ttg gec aat eta get ggc get gca etc gat 979 
Trp Leu Val He Pro Thr Leu Ala Asn Leu Ala Gly Ala Ala Leu Asp 
280 285 290 

gaa gec att gtg gtg get gaa gga atg cga gtg gat aca gat cgt atg 1027 
Glu Ala He Val Val Ala Glu Gly Met Arg Val Asp Thr Asp Arg Met 
295 300 305 

tec teg aac ttg get ttt get ggt gga ttg ate atg gcg gaa get cag 1075 
Ser Ser Asn Leu Ala Phe Ala Gly Gly Leu He Met Ala Glu Ala Gin 
310 315 320 325 

atg att caa eta get cca get ctg ggg cgt gag aaa get cat gac ttg 1123 
Met He Gin Leu Ala Pro Ala Leu Gly Arg Glu Lys Ala His Asp Leu 
330 335 340 

gtt tat gaa gca tec aca aag act cgt gaa gag cac acc acg ctg gca 1171 
Val Tyr Glu Ala Ser Thr Lys Thr Arg Glu Glu His Thr Thr Leu Ala 
345 350 355 

gaa gaa ctg ccg ata att gca gtt caa cat ggg gtc gaa gac ctg ttg 1219 
Glu Glu Leu Pro He He Ala Val Gin His Gly Val Glu Asp Leu Leu 
360 365 370 

cct aag aat ttt gcg cag cct gca gac tac gtc ggc gaa gca caa tec 1267 
Pro Lys Asn Phe Ala Gin Pro Ala Asp Tyr Val Gly Glu Ala GLn Ser 
375 380 385 

atg gtg aat gca get gtc gec gec tgg aat gee caa ctt taacaaccca 1316 

Met Val Asn Ala Ala Val Ala Ala Trp Asn Ala Gin Leu 
390 395 400 

aaactttaac aac 1329 



<210> 364 
<211> 402 
<212> PRT 
<213> Corynebact< 

<400> 364 

Val He Thr Glu Asp Asp Ala Ala Gin He Asn Gin Ala Ala Val Leu 



Ser Asn He Asp Arg Glu Lys Leu Trp Glu Asp Ala Lys Asn Val Gly 
20 25 30 

Tyr Pro He Leu Gly Leu Val Arg Gin He Ala Ser His Leu Pro Glu 



Gly Pro Asn Gly Arg Val His Tyr Gly Ala Thr Thr Gin Val He Met 
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50 55 60 

Asp Thr Gly Leu Val Leu Gin Met Thr Ala Ser Leu Asn Ala Leu Asp 



Lys Gin lie Val Arg Leu Gly Asn Ala Leu Ala Ala Arg Ala Glu Glu 
85 90 95 

His Lys Asp Thr Val Met Pro Gly Arg Thr His Ala Gin Gin Ala He 
100 105 110 

Pro Thr Thr Phe Gly Ala Thr Leu Ala Thr Phe Leu Asp Gin He Arg 
115 120 125 

Arg Gin Arg Glu Arg Leu Glu Glu Ala Leu Glu Arg Val Arg Val He 
130 135 140 

Ser Leu Phe Gly Ala Gly Gly Asn Asn Ala Ala Gin Gly Glu Gin Ala 
145 150 155 160 

Ala Thr Val Arg Ala Glu Met Ala Arg Leu Leu Asp Leu Lys Asp Pro 
165 170 175 

Val Val Ser Trp His Val Glu Arg Asp Val Leu Gly Asp Phe Gly Trp 
180 185 190 

Val Cys Ser Thr Leu Cys Gly Ser Met Ala Lys Phe Gly Arg Asn He 
195 200 205 

Val Asp Leu Ser Arg Thr Glu He Gly Glu Val Phe Glu Pro Tyr Asn 
210 215 220 

Ser His Arg Gly Ala Ser Ser Met Met Pro Gin Lys Val Asn Pro He 
225 230 235 240 

Ser Ser Glu Leu Met He Gly He Ser Val Val Ala Gly Ala Leu Thr 
245 250 255 

Ser Thr Leu Pro Arg Leu Gin Glu Ser Gly His Glu Arg Ala Ala Gly 
260 265 270 

Glu Trp Gin Gly Glu Trp Leu Val He Pro Thr Leu Ala Asn Leu Ala 
275 280 285 

Gly Ala Ala Leu Asp Glu Ala He Val Val Ala Glu Gly Met Arg Val 
290 295 300 

Asp Thr Asp Arg Met Ser Ser Asn Leu Ala Phe Ala Gly Gly Leu He 
305 310 315 320 

Met Ala Glu Ala Gin Met He Gin Leu Ala Pro Ala Leu Gly Arg Glu 
325 330 335 

Lys Ala His Asp Leu Val Tyr Glu Ala Ser Thr Lys Thr Arg Glu Glu 
340 345 350 

His Thr Thr Leu Ala Glu Glu Leu Pro He He Ala Val Gin His Gly 
355 360 365 

Val Glu Asp Leu Leu Pro Lys Asn Phe Ala Gin Pro Ala Asp Tyr Val 
370 375 380 
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Gly Glu Ala Gin Ser Met Val Asn Ala Ala Val Ala Ala Trp Asn Ala 
385 390 395 400 

Gin Leu 



<210> 365 
<211> 1108 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1099) 
<223> RXN02813 

<400> 365 

ggactctaaa ttgacccgat ctttatactc cgaccttgct ggtagtggag aacacctcag 60 

cagcctttcc gacgagactt tcctaaagaa tcttcttgtc gtg gag gcc get ttg 115 

Val Glu Ala Ala Leu 
1 5 



gcg gtt gca get gcc ccc gag cac gca gca atg gcg aag gcc acc att 163 
Ala Val Ala Ala Ala Pro Glu His Ala Ala Met Ala Lys Ala Thr He 
10 15 20 



gat tct tat cag ttg gat gtg gag gag ctt tec cgt cgc gca gcc gag 211 
Asp Ser Tyr Gin Leu Asp Val Glu Glu Leu Ser Arg Arg Ala Ala Glu 
25 30 35 



ggc ggt aat ccg etc att ccg ctg gtc act gac etc aag gcc ate aat 259 
Gly Gly Asn Pro Leu He Pro Leu Val Thr Asp Leu Lys Ala He Asn 
40 45 50 



ccg gca ggc ate cac att ggc gca acg age cag gac ate att gat tct 307 
Pro Ala Gly He His He Gly Ala Thr Ser Gin Asp He He Asp Ser 
55 60 65 



gcg tta atg ctg tgc atg aag gaa ggg gtg ggg gag gtc gtc gac aag 355 
Ala Leu Met Leu Cys Met Lys Glu Gly Val Gly Glu Val Val Asp Lys 
70 75 80 85 



ctt aaa aag ctt gcg cga gat ttg gcc gag etc acc gcg gag cat aaa 403 
Leu Lys Lys Leu Ala Arg Asp Leu Ala Glu Leu Thr Ala Glu His Lys 
90 95 100 



gca acc ccg ate atg ggg cgc acg ttg ggg cag ate gcg acg ccg acg 451 
Ala Thr Pro He Met Gly Arg Thr Leu Gly Gin He Ala Thr Pro Thr 
105 110 115 



acg ttc ggc gcg ctg acc ggc ggc tgg ctg gtt gcg gtg gac aat gcg 499 
Thr Phe Gly Ala Leu Thr Gly Gly Trp Leu Val Ala Val Asp Asn Ala 
120 125 130 



gca cgc gcc ctg gag gcg ctg gag ttt ccg gtg teg tat ggc ggt gcc 547 
Ala Arg Ala Leu Glu Ala Leu Glu Phe Pro Val Ser Tyr Gly Gly Ala 
135 140 145 
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age gga aat atg acg gcg gtg cac ccg cgt ggc ttc gag att cag gcg 595 
Ser Gly Asn Met Thr Ala Val His Pro Arg Gly Phe Glu He Gin Ala 
150 155 160 165 

aag ctg gec gag gag ttg ggc ctt ttt gat ccg cag tgg gtg tgg cat 643 
Lys Leu Ala Glu Glu Leu Gly Leu Phe Asp Pro Gin Trp Val Trp His 
170 175 180 

tec gat cgc acg ccg ate act gcg ate gcg teg gcg ctg gca acg gec 691 
Ser Asp Arg Thr Pro He Thr Ala He Ala Ser Ala Leu Ala Thr Ala 
185 190 195 

get ggt gtg gta cgc aaa att get ggt gac gtg gtg ttt tac tea caa 739 
Ala Gly Val Val Arg Lys He Ala Gly Asp Val Val Phe Tyr Ser Gin 
200 205 210 

acc gag gtc ggc gag ttg egg gag aaa tec ccc ggc ggc age tec gcg 787 
Thr Glu Val Gly Glu Leu Arg Glu Lys Ser Pro Gly Gly Ser Ser Ala 
215 220 225 

atg ccc cac aaa gec aat ccg gee get gcg att gcg tgc gac ggt tac 835 
Met Pro His Lys Ala Asn Pro Ala Ala Ala He Ala Cys Asp Gly Tyr 
230 235 240 245 

gcg cgc egg gca cct ggc ctt ctt gca acg ctt ttc gac gee etc gac 883 
Ala Arg Arg Ala Pro Gly Leu Leu Ala Thr Leu Phe Asp Ala Leu Asp 
250 255 260 

tgc cgt ttg cag cgc ggc acc ggc age tgg cac gcg gag tgg gca acg 931 
Cys Arg Leu Gin Arg Gly Thr Gly Ser Trp His Ala Glu Trp Ala Thr 
265 270 275 

ctg cgc gag ttg get get gtc act cac tea gca gtg age agg get gca 979 
Leu Arg Glu Leu Ala Ala Val Thr His Ser Ala Val Ser Arg Ala Ala 
280 285 290 

acc age ate gat ggc ate acc gtc aac gtt gat gtg atg gca agt cgc 1027 
Thr Ser He Asp Gly He Thr Val Asn Val Asp Val Met Ala Ser Arg 
295 300 305 

gtc aat gga cca acc ggg cac gee gaa gat ttg gcg gag egg gca eta 1075 
Val Asn Gly Pro Thr Gly His Ala Glu Asp Leu Ala Glu Arg ALa Leu 
310 315 320 325 

gaa att tat gga aaa gga cgc agt taatggatc 1108 
Glu He Tyr Gly Lys Gly Arg Ser 
330 



<210> 366 
<211> 333 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Val Glu Ala Ala Leu Ala Val Ala Ala Ala Pro Glu His Ala Ala Met 
15 10 15 

Ala Lys Ala Thr He Asp Ser Tyr Gin Leu Asp Val Glu Glu Leu Ser 
20 25 30 
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Arg Arg Ala Ala Glu Gly Gly Asn Pro Leu lie Pro Leu Val Thr Asp 

35 40 45 

Leu Lys Ala lie Asn Pro Ala Gly lie His lie Gly Ala Thr Ser Gin 

50 55 60 

Asp lie He Asp Ser Ala Leu Met Leu Cys Met Lys Glu Gly Val Gly 



Glu Val Val Asp Lys Leu Lys Lys Leu Ala Arg Asp Leu Ala Glu Leu 
85 90 95 

Thr Ala Glu His Lys Ala Thr Pro He Met Gly Arg Thr Leu Gly Gin 
100 105 110 

He Ala Thr Pro Thr Thr Phe Gly Ala Leu Thr Gly Gly Trp Leu Val 
115 120 125 

Ala Val Asp Asn Ala Ala Arg Ala Leu Glu Ala Leu Glu Phe Pro Val 
130 135 140 

Ser Tyr Gly Gly Ala Ser Gly Asn Met Thr Ala Val His Pro Arg Gly 
145 150 155 160 

Phe Glu lie Gin Ala Lys Leu Ala Glu Glu Leu Gly Leu Phe Asp Pro 
165 170 175 

Gin Trp Val Trp His Ser Asp Arg Thr Pro He Thr Ala He Ala Ser 
180 185 190 

Ala Leu Ala Thr Ala Ala Gly Val Val Arg Lys He Ala Gly Asp Val 
195 200 205 

Val Phe Tyr Ser Gin Thr Glu Val Gly Glu Leu Arg Glu Lys Ser Pro 
210 215 220 

Gly Gly Ser Ser Ala Met Pro His Lys Ala Asn Pro Ala Ala Ala He 
225 230 235 240 

Ala Cys Asp Gly Tyr Ala Arg Arg Ala Pro Gly Leu Leu Ala Thr Leu 
245 250 255 

Phe Asp Ala Leu Asp Cys Arg Leu Gin Arg Gly Thr Gly Ser Trp His 
260 265 270 

Ala Glu Trp Ala Thr Leu Arg Glu Leu Ala Ala Val Thr His Ser Ala 
275 280 285 

Val Ser Arg Ala Ala Thr Ser He Asp Gly He Thr Val Asn Val Asp 
290 295 300 

Val Met Ala Ser Arg Val Asn Gly Pro Thr Gly His Ala Glu Asp Leu 
305 310 315 320 

Ala Glu Arg Ala Leu Glu He Tyr Gly Lys Gly Arg Ser 
325 330 



<210> 367 
<211> 651 
<212> DNA 
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<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (642) 
<223> FRXA02813 



<400> 367 

ggc gcg ctg acc ggc ggc tgg ctg gtt gcg gtg gac aat gcg gca cgc 

Gly Ala Leu Thr Gly Gly Trp Leu Val Ala Val Asp Asn Ala Ala Arg 

15 10 15 



gcc ctg gag gcg ctg gag ttt ccg gtg teg tat ggc ggt gec age gga 96 
Ala Leu Glu Ala Leu Glu Phe Pro Val Ser Tyr Gly Gly Ala Ser Gly 
20 25 30 



aat atg acg gcg gtg cac ccg cgt ggc ttc gag att cag gcg aag ctg 
Asn Met Thr Ala Val His Pro Arg Gly Phe Glu lie Gin Ala Lys Leu 
35 40 45 



gcc gag gag ttg ggc ctt ttt gat ccg cag tgg gtg tgg cat tec gat 192 
Ala Glu Glu Leu Gly Leu Phe Asp Pro Gin Trp Val Trp His Ser Asp 
50 55 60 



cgc acg ccg ate act gcg ate gcg teg gcg ctg gca acg gcc get ggt 240 
Arg Thr Pro He Thr Ala He Ala Ser Ala Leu Ala Thr Ala Ala Gly 
65 70 75 80 



gtg gta cgc aaa att get ggt gac gtg gtg ttt tac tea caa acc gag 288 

Val Val Arg Lys He Ala Gly Asp Val Val Phe Tyr Ser Gin Thr Glu 
85 90 95 

gtc ggc gag ttg egg gag aaa tec ccc ggc ggc age tec gcg atg ccc 336 

Val Gly Glu Leu Arg Glu Lys Ser Pro Gly Gly Ser Ser Ala Met Pro 
100 105 110 



cac aaa gcc aat ccg gcc get gcg att gcg tgc gac ggt tac gcg cgc 384 

His Lys Ala Asn Pro Ala Ala Ala He Ala Cys Asp Gly Tyr Ala Arg 
115 120 125 

egg gca cct ggc ctt ctt gca acg ctt ttc gac gcc etc gac tgc cgt 432 

Arg Ala Pro Gly Leu Leu Ala Thr Lea Phe Asp Ala Leu Asp Cys Arg 
130 135 140 

ttg cag cgc ggc acc ggc age tgg cac gcg gag tgg gca acg ctg cgc 480 

Leu Gin Arg Gly Thr Gly Ser Trp His Ala Glu Trp Ala Thr Leu Arg 

145 150 155 160 

gag ttg get get gtc act cac tea gca gtg age agg get gca acc age 528 

Glu Leu Ala Ala Val Thr His Ser Ala Val Ser Arg Ala Ala Tir Ser 
165 170 175 

ate gat ggc ate acc gtc aac gtt gat gtg atg gca agt cgc gtc aat 57 6 

He Asp Gly He Thr Val Asn Val Asp Val Met Ala Ser Arg Val Asn 
180 185 190 

gga cca acc ggg cac gcc gaa gat ttg gcg gag egg gca eta gaa att 624 

Gly Pro Thr Gly His Ala Glu Asp Leu Ala Glu Arg Ala Leu Glu He 
195 200 205 

tat gga aaa gga cgc agt taatggatc 651 
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Tyr Gly Lys Gly Arg Ser 
210 



<210> 368 
<211> 214 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 368 

Gly Ala Leu Thr Gly Gly Trp Leu Val Ala Val Asp Asn Ala Ala Arg 
15 10 15 

Ala Leu Glu Ala Leu Glu Phe Pro Val Ser Tyr Gly Gly Ala Ser Gly 
20 25 30 

Asn Met Thr Ala Val His Pro Arg Gly Phe Glu lie Gin Ala Lys Leu 
35 40 45 

Ala Glu Glu Leu Gly Leu Phe Asp Pro Gin Trp Val Trp His Ser Asp 
50 55 60 

Arg Thr Pro lie Thr Ala lie Ala Ser Ala Leu Ala Thr Ala Ala Gly 



Val Val Arg Lys He Ala Gly Asp Val Val Phe Tyr Ser Gin Thr Glu 
85 90 95 

Val Gly Glu Leu Arg Glu Lys Ser Pro Gly Gly Ser Ser Ala Met Pro 
100 105 110 

His Lys Ala Asn Pro Ala Ala Ala He Ala Cys Asp Gly Tyr Ala Arg 
115 120 125' 

Arg Ala Pro Gly Leu Leu Ala Thr Leu Phe Asp Ala Leu Asp Cys Arg 
130 135 140 

Leu Gin Arg Gly Thr Gly Ser Trp His Ala Glu Trp Ala Thr Leu Arg 
145 150 155 160 

Glu Leu Ala Ala Val Thr His Ser Ala Val Ser Arg Ala Ala Thr Ser 
165 170 175 

He Asp Gly He Thr Val Asn Val Asp Val Met Ala Ser Arg Val Asn 
180 185 190 

Gly Pro Thr Gly His Ala Glu Asp Leu Ala Glu Arg Ala Leu Glu He 
195 200 205 

Tyr Gly Lys Gly Arg Ser 
210 



<210> 369 
<211> 260 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (237) 
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<223> RXA01113 



<400> 369 

ggc gat att tgg gaa cgt cca ggc ctt gat cac act cag cgt cgc ctg 
Gly Asp lie Trp Glu Arg Pro Gly Leu Asp His Thr Gin Arg Arg Leu 



etc acc ate gcg att ttg acc gcg gtg ggc aat gac ggc gag ttg gac 
Leu Thr lie Ala lie Leu Thr Ala Val Gly Asn Asp Gly Glu Leu Asp 



atg cac att cgt get get ctg cgc get ggc gtg gat cag gaa acc ate 
Met His lie Arg Ala Ala Leu Arg Ala Gly Val Asp Gin Glu Thr lie 



ggc gag gtc ate ctg cac act gcg gtg tat gcg ggt gtg ccg aac tec 192 
Gly Glu Val lie Leu His Thr Ala Val Tyr Ala Gly Val Pro Asn Ser 



aac cat ggt ttc aag ctg ctg aac aac get gtg tea gac ctt cag 
Asn His Gly Phe Lys Leu Leu Asn Asn Ala Val Ser Asp Leu Gin 



taattctcga agctctccac 



<210> 370 
<211> 79 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 370 

Gly Asp lie Trp Glu Arg Pro Gly Leu Asp His Thr Gin Arg Arg Leu 
15 10 15 

Leu Thr He Ala He Leu Thr Ala Val Gly Asn Asp Gly Glu Leu Asp 
20 25 30 

Met His He Arg Ala Ala Leu Arg Ala Gly Val Asp Gin Glu Thr He 
35 40 45 

Gly Glu Val He Leu His Thr Ala Val Tyr Ala Gly Val Pro Asn Ser 
50 55 60 

Asn His Gly Phe Lys Leu Leu Asn Asn Ala Val Ser Asp Leu Gin 
65 70 75 



<210> 371 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (421) 
<223> RXA02126 

<400> 371 

tccgaggaag acatggegge acttcaagaa gtgaccgccc gcgattatgg cgagcacagc 60 
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ggttttcctg tgtattccgg caagtagaaa gatttttatc atg gga caa aaa gta 115 

Met Gly Gin Lys Val 
1 5 

acc gca ggt cgt gac ate eta gga gag ttt gca cct aag tec get gaa 163 
Thr Ala Gly Arg Asp lie Leu Gly Glu Phe Ala Pro Lys Ser Ala Glu 



etc aac gat gat gtc etc ttt ggc cag gtg tgg teg agg gaa tea gag 
Leu Asn Asp Asp Val Leu Phe Gly Gin Val Trp Ser Arg Glu Ser Glu 



ctt tec cca cgt gac cga age ate gtg ate gtg aca atg ttg atg gca 259 
Leu Ser Pro Arg Asp Arg Ser lie Val lie Val Thr Met Leu Met Ala 
40 45 50 

agt ggc gtg ctg gat agt get ttt gaa age cac gtt cag cga gee aaa 307 
Ser Gly Val Leu Asp Ser Ala Phe Glu Ser His Val Gin Arg Ala Lys 



gac aac ggt gtc act get gaa gaa ate gca gag ate ate acc cac gtg 355 

Asp Asn Gly Val Thr Ala Glu Glu He Ala Glu He He Thr His Val 

70 75 80 85 

gec ttt tat gca ggt tgg cca aag get tgg get gcg ttc cgc ate gca 403 

Ala Phe Tyr Ala Gly Trp Pro Lys Ala Trp Ala Ala Phe Arg He Ala 
90 95 100 

aag gac att tac acc aag taatagegag gcagaaaaca cat 444 

Lys Asp He Tyr Thr Lys 
105 



<210> 372 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Met Gly Gin Lys Val Thr Ala Gly Arg Asp He Leu Gly Glu Phe Ala 
1 5 10 15 

Pro Lys Ser Ala Glu Leu Asn Asp Asp Val Leu Phe Gly Gin Val Trp 
20 25 30 

Ser Arg Glu Ser Glu Leu Ser Pro Arg Asp Arg Ser He Val He Val 
35 40 45 

Thr Met Leu Met Ala Ser Gly Val Leu Asp Ser Ala Phe Glu Ser His 
50 55 60 

Val Gin Arg Ala Lys Asp Asn Gly Val Thr Ala Glu Glu He Ala Glu 
65 70 75 80 

He He Thr His Val Ala Phe Tyr Ala Gly Trp Pro Lys Ala Trp Ala 
85 90 95 



Ala Phe Arg He Ala Lys Asp He Tyr Thr Lys 
100 105 
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<210> 373 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1261) 
<223> RXA01465 

<400> 373 

gagactggcg aggatggtaa ccacgttcac tacccattcg tcctggataa ggaagactag 60 

tttttctacc tagctagcat tgaagtcccg accacatctt gtg gcg gga ctt ttc 115 

Val Ala Gly Leu Phe 



cca ctt aac cag aaa gcc ata gaa aaa ttg tct gat tta acc ate caa 
Pro Leu Asn Gin Lys Ala lie Glu Lys Leu Ser Asp Leu Thr lie Gin 



aaa gtc gaa tec cgt ate etc gac gtt ccc etc att cgc cca cac ggc 
Lys Val Glu Ser Arg lie Leu Asp Val Pro Leu lie Arg Pro His Gly 
25 30 35 

ttc gca act acc acc tec act gag cag cac att ctg ctg gtc age gtg 
Phe Ala Thr Thr Thr Ser Thr Glu Gin His lie Leu Leu Val Ser Val 



cac tta gaa aac ggt gtc ate ggc tac ggt gag ggc gtt gtg ccc ggc 
His Leu Glu Asn Gly Val He Gly Tyr Gly Glu Gly Val Val Pro Gly 



ggt cca tgg tgg ggc ggc gag teg gtt gag acc atg aag gcg ctt gtc 
Gly Pro Trp Trp Gly Gly Glu Ser Val Glu Thr Met Lys Ala Leu Val 



gac ggc tac etc gcc cca gtg etc ate ggc cgt get gtc tec gag ctt 403 

Asp Gly Tyr Leu Ala Pro Val Leu He Gly Arg Ala Val Ser Glu Leu 
90 95 100 

gca gga att atg gca gac ctt gag cgt gtt gtt gca cgt gcg cgt tat 451 

Ala Gly He Met Ala Asp Leu Glu Arg Val Val Ala Arg Ala Arg Tyr 
105 110 115 

gcc aag gcg get gtt gac gtc gca atg cat gat gcc tgg gca cgc age 4 99 

Ala Lys Ala Ala Val Asp Val Ala Met His Asp Ala Trp Ala Arg Ser 
120 125 130 

etc aat gtg ccc gtc cgc gac ctg ctt ggt ggc acc gtg cgc gac aag 547 

Leu Asn Val Pro Val Arg Asp Leu Leu Gly Gly Thr Val Arg Asp Lys 
135 140 145 

gtg gat gtc acc tgg gcg ctg ggc gtt ttg ccg ctt gat gtt gcg gtg 595 

Val Asp Val Thr Trp Ala Leu Gly Val Leu Pro Leu Asp Val Ala Val 

150 155 160 165 

gcg gaa att gaa gag cgc ate gag gag ttt ggt aac cgt tec ttc aag 643 

Ala Glu He Glu Glu Arg He Glu Glu Phe Gly Asn Arg Ser Phe Lys 
170 175 180 
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ttg aag atg ggt get ggc gat cct gcg gaa gat act cgc cgt gta gca 
Leu Lys Met Gly Ala Gly Asp Pro Ala Glu Asp Thr Arg Arg Va 1 Ala 
185 190 195 

gaa ttg gcg cgc gaa gtt ggc gac cgc gtt tct ctg cgc att gat att 
Glu Leu Ala Arg Glu Val Gly Asp Arg Val Ser Leu Arg lie Asp lie 
200 205 210 

aac gca cgt tgg gat cgc cgc acc get ctg cat tac ttg ccg att etc 
Asn Ala Arg Trp Asp Arg Arg Thr Ala Leu His Tyr Leu Pro He Leu 
215 220 225 

gcg gag get ggc gtc gag ctg ttc gag cag ccc acc ccg gec gac gac 
Ala Glu Ala Gly Val Glu Leu Phe Glu Gin Pro Thr Pro Ala Asp Asp 
230 235 240 245 

ctg gaa acc ctg cgc gaa ate acc cgc cgc acc aac gtt teg gtc atg 
Leu Glu Thr Leu Arg Glu He Thr Arg Arg Thr Asn Val Ser Val Met 
250 255 260 

gca gat gaa tec gtg tgg acc cca get gaa get etc gcg gtg gtg aaa 
Ala Asp Glu Ser Val Trp Thr Pro Ala Glu Ala Leu Ala Val Val Lys 
265 270 275 

gec cag get gcg gat gtt ate gca ctg aaa acc act aag cac ggt ggt 
Ala Gin Ala Ala Asp Val He Ala Leu Lys Thr Thr Lys His Gly Gly 
280 285 290 

ctg erg gaa tec aag aag ate gee get ate gec gaa gec ggc ggg ctg 
Leu Leu Glu Ser Lys Lys He Ala Ala He Ala Glu Ala Gly Gly Leu 
295 300 305 

gee tgc cat ggt gca acc agt ctg gaa ggt cca ate ggc acc gca gca 
Ala Cys His Gly Ala Thr Ser Leu Glu Gly Pro He Gly Thr Ala Ala 
310 315 320 325 

tec ctg cag ttt gcg gca tec acc aag gcg ate tec tac ggt aca gaa 
Ser Leu Gin Phe Ala Ala Ser Thr Lys Ala lie Ser Tyr Gly Thr Glu 
330 335 340 

ctg ttc gga ccg cag ttg etc aaa gat acc tat att gtc caa gaa ttt 
Leu Phe Gly Pro Gin Leu Leu Lys Asp Thr Tyr He Val Gin GLu Phe 
345 350 355 

gag tac aag gac ggc cag gtt get att cca caa ggc cca ggt ttg ggc 
Glu Tyr Lys Asp Gly Gin Val Ala He Pro Gin Gly Pro Gly Leu Gly 
360 365 370 

gtc gat gtg gac atg gac aaa gtc aac ttc tac acc cgt aaa 
Val Asp Val Asp Met Asp Lys Val Asn Phe Tyr Thr Arg Lys 
375 380 385 

taaggagaat tatcgatget gtt 



<210> 374 
<21i> 387 
<212> PRT 
<213> Corynebacte 



. glutamicum 



<400> 374 



BGI-132CP 



- 545 - 



Val Ala Gly Leu Phe Pro Leu Asn Gin Lys Ala lie Glu Lys Leu Ser 



Asp Leu Thr lie Gin Lys Val Glu Ser Arg lie Leu Asp Val Pro Leu 

20 25 30 

He Arg Pro His Gly Phe Ala Thr Thr Thr Ser Thr Glu Gin His He 

35 40 45 

Leu Leu Val Ser Val His Leu Glu Asn Gly Val lie Gly Tyr Gly Glu 

50 55 60 

Gly Val Val Pro Gly Gly Pro Trp Trp Gly Gly Glu Ser Val Glu Thr 



Met Lys Ala Leu Val Asp Gly Tyr Leu Ala Pro Val Leu He Gly Arg 
85 90 95 

Ala Val Ser Glu Leu Ala Gly He Met Ala Asp Leu Glu Arg Val Val 
100 105 110 

Ala Arg Ala Arg Tyr Ala Lys Ala Ala Val Asp Val Ala Met His Asp 
115 120 125 

Ala Trp Ala Arg Ser Leu Asn Val Pro Val Arg Asp Leu Leu Giy Gly 
130 135 140 

Thr Val Arg Asp Lys Val Asp Val Thr Trp Ala Leu Gly Val Leu Pro 
145 150 155 160 

Leu Asp Val Ala Val Ala Glu He Glu Glu Arg He Glu Glu Phe Gly 
165 170 175 

Asn Arg Ser Phe Lys Leu Lys Met Gly Ala Gly Asp Pro Ala Glu Asp 
180 185 190 

Thr Arg Arg Val Ala Glu Leu Ala Arg Glu Val Gly Asp Arg Val Ser 
195 200 205 

Leu Arg lie Asp He Asn Ala Arg Trp Asp Arg Arg Thr Ala Leu His 
210 215 220 

Tyr Leu Pro He Leu Ala Glu Ala Gly Val Glu Leu Phe Glu Gin Pro 
225 230 235 240 

Thr Pro Ala Asp Asp Leu Glu Thr Leu Arg Glu He Thr Arg Arg Thr 
245 250 255 

Asn Val Ser Val Met Ala Asp Glu Ser Val Trp Thr Pro Ala Glu Ala 
260 265 270 

Leu Ala Val Val Lys Ala Gin Ala Ala Asp Val He Ala Leu Lys Thr 
275 280 285 

Thr Lys His Gly Gly Leu Leu Glu Ser Lys Lys He Ala Ala lie Ala 
290 295 300 

Glu Ala Gly Gly Leu Ala Cys His Gly Ala Thr Ser Leu Glu Gly Pro 
305 310 315 320 



lie Gly Thr Ala Ala Ser Leu Gin Phe Ala Ala Ser Thr Lys Ala He 
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Ser Tyr Gly Thr Glu Leu Phe Gly Pro Gin Leu Leu Lys Asp Thr Tyr 
340 345 350 

He Val Gin Glu Phe Glu Tyr Lys Asp Gly Gin Val Ala He Pro Gin 
355 360 365 

Gly Pro Gly Leu Gly Val Asp Val Asp Met Asp Lys Val Asn Phe Tyr 
370 375 380 

Thr Arg Lys 

385 



<210> 375 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXA02316 

<400> 375 

tgcgcaccta cggcgccgaa ttcccgctgg tcctgcttaa agatggacag gcactgctta 60 

tcgacgacca cggcgtccac ctaatttagg atggttcccc atg age acc cca act 115 

Met Ser Thr Pro Thr 



gtt gat gag att eta gag cgc gec cac gtg gtg teg ctg ccg atg cgt 
Val Asp Glu He Leu Glu Arg Ala His Val Val Ser Leu Pro Met Arg 



gtg aag ttt cgt ggc gtc acc acc agg gag get ttg ctg att gaa ggc 211 

Val Lys Phe Arg Gly Val Thr Thr Arg Glu Ala Leu Leu He Glu Gly 

25 30 35 

cct get ggt tgg gga gag ttc gcg ccc ttc ctt gag tat gac ccg caa 259 

Pro Ala Gly Trp Gly Glu Phe Ala Pro Phe Leu Glu Tyr Asp Pro Gin 

40 45 50 

gaa teg gee agt tgg eta aag tec ggc att gaa gca gcg tgg gag ggt 307 

Glu Ser Ala Ser Trp Leu Lys Ser Gly He Glu Ala Ala Trp Glu Gly 



ttt ccg gcg ccg ttg cgt gat cgc gtg gaa gtc aat gee acc ate cca 355 

Phe Pro Ala Pro Leu Arg Asp Arg Val Glu Val Asn Ala Thr He Pro 

70 75 80 85 

get gtt ccg gec gat caa gtg gca gaa gtt ttg gac cgt ttc cca ggc 403 

Ala Val Pro Ala Asp Gin Val Ala Glu Val Leu Asp Arg Phe Pro Gly 

90 95 100 

tgt cgc acc ate aaa gta aag gtc gcg gaa cca ggc cag acc ttg get 451 

Cys Arg Thr He Lys Val Lys Val Ala Glu Pro Gly Gin Thr Leu Ala 

105 110 115 



gat gac ate gcg cga gtt gee get gec cgt gag gca cgc ccc ggc gcg 499 
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Asp Asp lie Ala Arg Val Ala Ala Ala Arg Glu Ala Arg Pro Gly Ala 
120 125 130 

ate ate cgt gtt gat gec aat tgt ggg tgg agt gtg gag cag gcg gtg 547 

He He Arg Val Asp Ala Asn Cys Gly Trp Ser Val Glu Gin Ala Val 

135 140 145 

gag gcg get cag gcg ttg gcg ccg ttg gat tat tta gag cag ccg tgt 595 

Glu Ala Ala Gin Ala Leu Ala Pro Leu Asp Tyr Leu Glu Gin Pro Cys 

150 155 160 165 

gec acc gtg gag gaa ctg gcg gaa gtg cgc atg acg gtg cag egg cgc 64 3 

Ala Thr Val Glu Glu Leu Ala Glu Val Arg Met Thr Val Gin Arg Arg 

170 175 ISO 

gga ctt ttt gtg cgc gtt gca gcg gat gaa teg ate aga aaa tct gat 691 

Gly Leu Phe Val Arg Val Ala Ala Asp Glu Ser He Arg Lys Ser Asp 
185 190 195 

gat cct tat egg gtg gcg gat ctg cgt get gcg gat gtg get gtg gtg 739 

Asp Pro Tyr Arg Val Ala Asp Leu Arg Ala Ala Asp Val Ala Val Val 
200 205 210 

aag gtt get cct ttg ggt ggt gtg aaa agg gta ctt gag gtg gtg caa 787 

Lys Val Ala Pro Leu Gly Gly Val Lys Arg Val Leu Glu Val Val Gin 

215 220 225 

cat ttg egg gcg cgc acg atg gac ate act gta gca agt gcg ttg gac 835 

His Leu Arg Ala Arg Thr Met Asp He Thr Val Ala Ser Ala Leu Asp 

230 235 240 245 

acg gtt gtg ggg atg aat get ggg ttg get gcg gtg gcg gcg ttg ccg 883 

Thr Val Val Gly Met Asn Ala Gly Leu Ala Ala Val Ala Ala Leu Pro 

250 255 260 

aag ttg gat gat gac gat etc att gat gtg cca cca gcg gcg gcg ggt 931 

Lys Leu Asp Asp Asp Asp Leu He Asp Val Pro Pro Ala Ala Ala Gly 
265 270 275 

ctt gcg act teg cag ttg ttc ctg gag gat gtc gcg acc ccg cac gca 979 

Leu Ala Thr Ser Gin Leu Phe Leu Glu Asp Val Ala Thr Pro His Ala 
280 285 290 

ate act gat ggg ttc atg gaa acg cgt gta att gee ccg gaa atg gat 1027 

He Thr Asp Gly Phe Met Glu Thr Arg Val He Ala Pro Glu Met Asp 

295 300 305 

cgt ttg gaa acg ctt get gec age aaa gat agg cgt gat tgg tgg ttt 1075 

Arg Leu Glu Thr Leu Ala Ala Ser Lys Asp Arg Arg Asp Trp Trp Phe 

310 315 320 325 

gag cgc gtg cgt gaa teg tat ccg tac ctg gag acg ate tagactgttg 1124 

Glu Arg Val Arg Glu Ser Tyr Pro Tyr Leu Glu Thr He 

330 335 

tgcatgtcca gca 1137 

<210> 376 
<211> 338 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 376 

Met Ser Thr Pro Thr Val Asp Glu He Leu Glu Arg Ala His Val Val 
1 5 10 15 

Ser Leu Pro Met Arg Val Lys Phe Arg Gly Val Thr Thr Arg Glu Ala 
20 25 30 

Leu Leu He Glu Gly Pro Ala Gly Trp Gly Glu Phe Ala Pro Phe Leu 
35 40 45 

Glu Tyr Asp Pro Gin Glu Ser Ala Ser Trp Leu Lys Ser Gly He Glu 
50 55 60 

Ala Ala Trp Glu Gly Phe Pro Ala Pro Leu Arg Asp Arg Val Glu Val 



Asn Ala Thr He Pro Ala Val Pro Ala Asp Gin Val Ala Glu Val Leu 
85 90 95 

Asp Arg Phe Pro Gly Cys Arg Thr He Lys Val Lys Val Ala Glu Pro 
100 105 110 

Gly Gin Thr Leu Ala Asp Asp He Ala Arg Val Ala Ala Ala Arg Glu 
115 120 125 

Ala Arg Pro Gly Ala He He Arg Val Asp Ala Asn Cys Gly Trp Ser 
130 135 140 

Val Glu Gin Ala Val Glu Ala Ala Gin Ala Leu Ala Pro Leu Asp Tyr 
145 150 155 160 

Leu Glu Gin Pro Cys Ala Thr Val Glu Glu Leu Ala Glu Val Arg Met 
165 170 175 

Thr Val Gin Arg Arg Gly Leu Phe Val Arg Val Ala Ala Asp Glu Ser 
180 185 190 

He Arg Lys Ser Asp Asp Pro Tyr Arg Val Ala Asp Leu Arg Ala Ala 
195 200 205 

Asp Val Ala Val Val Lys Val Ala Pro Leu Gly Gly Val Lys Arg Val 
210 215 220 

Leu Glu Val Val Gin His Leu Arg Ala Arg Thr Met Asp He Thr Val 
225 230 235 240 

Ala Ser Ala Leu Asp Thr Val Val Gly Met Asn Ala Gly Leu Ala Ala 
245 250 255 

Val Ala Ala Leu Pro Lys Leu Asp Asp Asp Asp Leu He Asp Val Pro 
260 265 270 

Pro Ala Ala Ala Gly Leu Ala Thr Ser Gin Leu Phe Leu Glu Asp Val 
275 280 285 

Ala Thr Pro His Ala He Thr Asp Gly Phe Met Glu Thr Arg Val He 

290 295 300 

Ala Pro Glu Met Asp Arg Leu Glu Thr Leu Ala Ala Ser Lys Asp Arg 
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Arg Asp Trp Trp Phe Glu Arg Val Arg Glu Ser Tyr Pro Tyr Leu Glu 
325 330 335 



<210> 377 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) .. (391) 
<223> RXA01464 

<400> 377 

caaggacggc caggttgcta ttccacaagg cccaggtttg ggcgtcgatg tggacatgga 60 

caaagtcaac ttctacaccc gtaaataagg agaattatcg atg ctg ttt eta gca 115 

Met Leu Phe Leu Ala 



cgc atg gac gtc gtc ttc cct gat tec atg gac gec gat gtg atg gca 163 
Arg Met Asp Val Val Phe Pro Asp Ser Met Asp Ala Asp Val Met Ala 
10 15 20 

gat ttc cag get aag gaa aag gee tac tec gga gac ctg caa tec cgt 211 
Asp Phe Gin Ala Lys Glu Lys Ala Tyr Ser Gly Asp Leu Gin Ser Arg 



gga ate atg aaa gca ate tgg cga gtc gtc ggc gag tat gca aac tac 259 

Gly lie Met Lys Ala lie Trp Arg Val Val Gly Glu Tyr Ala Asn Tyr 

40 45 50 

tec att ttc gat gtc gat gac cac gac gag ctg cat gca att ctt agt 307 

Ser lie Phe Asp Val Asp Asp His Asp Glu Leu His Ala He Leu Ser 



ggc ttt ccg atg ttc aaa tac atg aat gtc aag ate act cca ctg gca "355 

Gly Phe Pro Met Phe Lys Tyr Met Asn Val Lys He Thr Pro Leu Ala 

70 75 80 85 

aaa cac ccc aat get ctg gag tat tac etc aag gga tagttgaggt: 401 

Lys His Pro Asn Ala Leu Glu Tyr Tyr Leu Lys Gly 



tctaaccgct eta 



<210> 378 
<211> 97 
<212> PRT 

<213> Corynebacterr 



<400> 378 

Met Leu Phe Leu Ala Arg Met Asp Val Val Phe Pro Asp Ser Met Asp 
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Ala Asp Val Met Ala Asp Phe Gin Ala Lys Glu Lys Ala Tyr Ser Gly 
20 25 30 

Asp Leu Gin Ser Arg Gly He Met Lys Ala He Trp Arg Val Val Gly 
35 40 45 

Glu Tyr Ala Asn Tyr Ser He Phe Asp Val Asp Asp His Asp Glu Leu 
50 55 60 

His Ala He Leu Ser Gly Phe Pro Met Phe Lys Tyr Met Asn Val Lys 
65 70 75 80 

He Thr Pro Leu Ala Lys His Pro Asn Ala Leu Glu Tyr Tyr Leu Lys 
85 90 95 

Gly 



<210> 379 
<211> 1119 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1096) 
<223> RXA02603 



aac cag cgc acg ate ate gac gtt get 

Asn Gin Arg Thr He He Asp Val Ala 

70 75 

ttc ggt gca tea gec att tac ttg gtt 

Phe Gly Ala Ser Ala He Tyr Leu Val 
90 



60 
115 

163 

211 

259 

307 

ate gca ttc gta gtg ttc tgc 355 
He Ala Phe Val Val Phe Cys 
80 85 

aat gat gec cgt gac gtg gaa 403 
Asn Asp Ala Arg Asp Val Glu 
95 100 



<400> 379 

gcatggtgct tggcgtgcat tacccaaccg atgtgctagc cggcgcgttg ttgggagcag 

cgaccgcaga ggccgtccat aagatcgaaa gggctacgaa gtg age gaa cac gec 

Val Ser Glu His Ala 



get gaa cat cac cgc gat acc caa aat ttc tta acc tec gaa ccg cac 
Ala Glu His His Arg Asp Thr Gin Asn Phe Leu Thr Ser Glu Pro His 



acc acg gca ate gaa gac aac aag aag cgc caa ccg ccg aaa aac ctt 
Thr Thr Ala He Glu Asp Asn Lys Lys Arg Gin Pro Pro Lys Asn Leu 



get gac ggc atg ate aag gcg ctg cgc ccc aag cag tgg gtc aag aac 

Ala Asp Gly Met He Lys Ala Leu Arg Pro Lys Gin Trp Val Lys Asn 
40 45 50 

gtt ctt gtg eta gca gca cca ctt get get ggt gca gat gcg ate ttc 

Val Leu Val Leu Ala Ala Pro Leu Ala Ala Gly Ala Asp Ala He Phe 
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get gac cgc gag cac cca acc aag cgt ttc cgc ccc ate get gca gga 451 
Ala Asp Arg Glu His Pro Thr Lys Arg Phe Arg Pro lie Ala Ala Gly 
105 110 115 

gtc ctg cca gta gga atg gca tac ggc atg gec gtg gcg etc att gca 499 
Val Leu Pro Val Gly Met Ala Tyr Gly Met Ala Val Ala Leu He Ala 
120 125 130 

eta tec ate gga ctg tct ttc etc gec acc gac ggc gtg gca ctt gec 547 
Leu Ser He Gly Leu Ser Phe Leu Ala Thr Asp Gly Val Ala Leu Ala 
135 140 145 

tgc gtg att ggc gtg tac att gcg ctg cag ctg gga tac tgc ttc ggt 595 
Cys Val He Gly Val Tyr He Ala Leu Gin Leu Gly Tyr Cys Phe Gly 
150 155 160 165 

tgg aag cac atg cca gtg ate gat att gcg ctt gtc tec tec gga ttc 643 
Trp Lys His Met Pro Val He Asp He Ala Leu Val Ser Ser Gly Phe 
170 175 180 

atg etc cgc gca atg gca ggt ggt gtc gca gca ggc ate gag eta tec 691 
Met Leu Arg Ala Met Ala Gly Gly Val Ala Ala Gly He Glu Leu Ser 
185 190 195 

cag tgg ttc ctg eta gtc get gcg ttt ggt tec ctg ttc atg gca tct 739 
Gin Trp Phe Leu Leu Val Ala Ala Phe Gly Ser Leu Phe Met Ala Ser 
200 205 210 

gga aag cgc tac gca gaa ate ctt ctg cac gag cgc acc ggc get aag 787 
Gly Lys Arg Tyr Ala Glu He Leu Leu His Glu Arg Thr Gly Ala Lys 
215 220 225 

ate cgc aag tec ctg gaa age tac acc ccc acc tac ctg cgc ttc gtt 835 
He Arg Lys Ser Leu Glu Ser Tyr Thr Pro Thr Tyr Leu Arg Phe Val 
230 235 240 245 

tgg acc atg gca gca aca gca gtg gtc atg tec tac gca ctg tgg ggc 883 
Trp Thr Met Ala Ala Thr Ala Val Val Met Ser Tyr Ala Leu Trp Gly 
250 255 260 

ttc gac ctt tec caa cac tec acc gac gca ggt ccg tgg tac caa ate 931 
Phe Asp Leu Ser Gin His Ser Thr Asp Ala Gly Pro Trp Tyr Gin He 
265 270 275 

tec atg gtt cca ttc acc ate gee ate ctg cgc tac gca gec ggc gta 979 
Ser Met Val Pro Phe Thr He Ala He Leu Arg Tyr Ala Ala Gly Val 
280 285 290 

gac acc ggc gac ggc ggt gee cct gac gaa gtg gca etc age gac aaa 1027 
Asp Thr Gly Asp Gly Gly Ala Pro Asp Glu Val Ala Leu Ser Asp Lys 
295 300 305 

gtt ctg cag gta eta gec eta gca tgg gtt ttc tgc ate gtg atg get 1075 
Val Leu Gin Val Leu Ala Leu Ala Trp Val Phe Cys He Val Met Ala 
310 315 320 325 

gtg tac ate arg ccg atg ttt tgaatattta ccaatgaaca tgc 1119 
Val Tyr He Met Pro Met Phe 
330 
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<210> 380 
<211> 332 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 380 

Val Ser Glu His Ala Ala Glu His His Arg Asp Thr Gin Asn Phe Leu 
15 10 15 

Thr Ser Glu Pro His Thr Thr Ala lie Glu Asp Asn Lys Lys Arg Gin 
20 25 30 

Pro Pro Lys Asn Leu Ala Asp Gly Met lie Lys Ala Leu Arg Pro Lys 
35 40 45 

Gin Trp Val Lys Asn Val Leu Val Leu Ala Ala Pro Leu Ala Ala Gly 
50 55 60 

Ala Asp Ala He Phe Asn Gin Arg Thr He He Asp Val Ala He Ala 
65 70 75 80 

Phe Val Val Phe Cys Phe Gly Ala Ser Ala He Tyr Leu Val Asn Asp 
85 90 95 

Ala Arg Asp Val Glu Ala Asp Arg Glu His Pro Thr Lys Arg Phe Arg 
100 105 110 

Pro He Ala Ala Gly Val Leu Pro Val Gly Met Ala Tyr Gly Met Ala 
115 120 125 

Val Ala Leu He Ala Leu Ser He Gly Leu Ser Phe Leu Ala Thr Asp 
130 135 140 

Gly Val Ala Leu Ala Cys Val He Gly Val Tyr He Ala Leu Gin Leu 
145 150 155 160 

Gly Tyr Cys Phe Gly Trp Lys His Met Pro Val He Asp He Ala Leu 
165 170 175 

Val Ser Ser 'Gly Phe Met Leu Arg Ala Met Ala Gly Gly Val Ala Ala 
180 185 190 

Gly He Glu Leu Ser Gin Trp Phe Leu Leu Val Ala Ala Phe Gly Ser 
195 200 205 

Leu Phe Met Ala Ser Gly Lys Arg Tyr Ala Glu lie Leu Leu His Glu 
210 215 220 



Arg Thr Gly Ala Lys He Arg Lys Ser Leu Glu Ser Tyr Thr Pro Thr 
225 230 235 240 

Tyr Leu Arg Phe Val Trp Thr Met Ala Ala Thr Ala Val Val Met Ser 
245 250 255 

Tyr Ala Leu Trp Gly Phe Asp Leu Ser Gin His Ser Thr Asp Ala Gly 
260 265 270 

Pro Trp Tyr Gin He Ser Met Val Pro Phe Thr He Ala He Leu Arg 
275 280 285 



Tyr Ala Ala Gly Val Asp Thr Gly Asp Gly Gly Ala Pro Asp Glu Val 
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290 295 300 

Ala Leu Ser Asp Lys Val Leu Gin Val Leu Ala Leu Ala Trp Val Phe 
305 310 315 320 

Cys lie Val Met Ala Val Tyr lie Met Pro Met Phe 
325 330 



<210> 381 

<211> 470 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1 ) . . (447) 

<223> RXN02839 

<400> 381 

tgt gtg gtg aat gat tat get gac cgc aag ttt gat ggt cat gtt aag 48 

Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 
15 10 15 

cgc acg gcg aac cga cca ctt ccc age ggc gcg gta aca gag aaa gag 96 
Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lys Glu 
20 25 30 

gcg cgc gcg ctg ttt gtc gtg ctg gta ctg att teg ttt tta ctg gtg 144 
Ala Arg Ala Leu Phe Val Val Leu Val Leu He Ser Phe Leu Leu Val 
35 40 45 

ctg acg ctg aat acg atg acc att ctg ttg teg att gec gcg eta gcg 192 
Leu Thr Leu Asn Thr Met Thr He Leu Leu Ser He Ala Ala Leu Ala 
50 55 60 

ctg gcg tgg gtg tac ccg ttt atg aag egg tat acc cat eta ccg caa 240 
Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu Pro Gin 
65 70 75 80 

gtg gtg ctg ggc gcg gcg ttt ggc tgg teg att cca atg get ttt gee 288 
Val Val Leu Gly Ala Ala Phe Gly Trp Ser He Pro Met Ala Phe Ala 
85 90 95 

get gtg agt gag teg gtg cca ttg agt tgc tgg tta atg ttc etc gee 336 
Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 110 

aat att etc tgg gcg gtg get tac gac acg cag tat gcg atg gtt gac 384 
Asn He Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

cgc gat gat gat gtg aag att ggc att aaa tec acg gca ate ctg ttg 432 
Arg Asp Asp Asp Val Lys He Gly He Lys Ser Thr Ala He Leu Leu 
130 135 140 

gec aat acg ata aat tgatattggg attttgeaga ttg 470 

Ala Asn Thr He Asn 

145 
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<210> 382 

<211> 149 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 382 

Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 

1 5 10 15 

Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lvs Glu 
20 25 30 

Ala Arg Ala Leu Phe Val Val Leu Val Leu He Ser Phe Leu Leu Val 
35 40 45 

Leu Thr Leu Asn Thr Met Thr He Leu Leu Ser He Ala Ala Leu Ala 
50 55 60 

Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu Pro Gin 



Val Val Leu Gly Ala Ala Phe Gly Trp Ser He Pro Met Ala Phe Ala 
8 5 90 95 

Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 110 

Asn He Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

Arg Asp Asp Asp Val Lys He Gly lie Lys Ser Thr Ala lie Leu Leu 
130 135 140 

Ala Asn Thr He Asn 
145 



<210> 383 
<211> 417 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (417) 

<223> FRXA02839 

<400> 383 

tgt gtg gtg aat gat tat get gac cgc aag ttt gat ggt cat gtt aag 48 

Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 
15 10 15 

cgc acg gcg aac cga cca ctt ccc age ggc gcg gta aca gag aaa gag 96 
Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lys Glu 
20 25 30 

gcg cgc gcg ctg ttt gtc gtg ctg gta ctg att teg ttt tta ctg gtg 144 
Ala Arg Ala Leu Phe Val Val Leu Val Leu He Ser Phe Leu Leu Val 
35 40 45 



erg acg ctg aat acg arg acc att ctg ttg teg att gec gcg eta gcg 192 
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Leu Thr Leu Asn Thr Met Thr He Leu Leu Ser He Ala Ala Leu Ala 
50 55 60 

ctg gcg tgg gtg tac ccg ttt atg aag egg tat acc cat eta ccg caa 240 
Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu P-o Gin 
65 70 75 80 

gtg gtg ctg ggc gcg gcg ttt ggc tgg teg att cca atg get ttt gec 288 
Val Val Leu Gly Ala Ala Phe Gly Trp Ser He Pro Met Ala Phe Ala 
85 90 95 

get gtg agt gag teg gtg cca ttg agt tgc tgg tta atg ttc etc gec 336 
Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 HO 

aat att etc tgg gcg gtg get tac gac acg cag tat gcg atg gtt gac 384 
Asn He Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

cgc gat gat gat gtg aag att ggc att aaa tec 417 
Arg Asp Asp Asp Val Lys lie Gly He Lys Ser 
130 135 



<210> 384 

<211> 139 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 384 

Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 
1 5 10 15 

Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lys Glu 
20 25 30 

Ala Arg Ala Leu Phe Val Val Leu Val Leu He Ser Phe Leu Leu Val 
35 40 45 

Leu Thr Leu Asn Thr Met Thr He Leu Leu Ser He Ala Ala Leu Ala 
50 55 60 

Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu Pro Gin 
65 70 75 80 

Val Val Leu Gly Ala Ala Phe Gly Trp Ser He Pro Met Ala Phe Ala 



Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 110 

Asn He Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

Arg Asp Asp Asp Val Lys He Gly He Lys Ser 
130 135 



<210> 385 
<211> 1356 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1333) 
<223> RXA01502 

<400> 385 

gctcgccgag ggtttcggcc ttttaactag catggtgtat agatccatgc ggtcgacctt 60 

gcgcctgacc gtccactttt ttagggacta ggagtacagc atg age aca cca caa 115 

Met Ser Thr Pro Gin 



age ate gtc att ate ggc ggc ggt tta gee gga gcg aaa ace gca gag 
Ser He Val He He Gly Gly Gly Leu Ala Gly Ala Lys Thr Ala Glu 



gca eta cgt gta aac ggg tat gaa ggc tec ate acg etc ate gca gca 
Ala Leu Arg Val Asn Gly Tyr Glu Gly Ser He Thr Leu He Ala Ala 



gag gat tat ctg cca tat gag cgc cca ccg ctg tea aag gag tac atg 
Glu Asp Tyr Leu Pro Tyr Glu Arg Pro Pro Leu Ser Lys Glu Tyr Met 



get gga aaa gtg ggc ttt gac aag gcg att gtt cac ccg gcg gag tgg 

Ala Gly Lys Val Gly Phe Asp Lys Ala He Val His Pro Ala Glu Trp 
55 60 65 

tac aaa gaa aac aat gtc acg ctg cgt caa ggt gtg cgt gca acg gca 

Tyr Lys Glu Asn Asn Val Thr Leu Arg Gin Gly Val Arg Ala Thr Ala 



att gat gcg ggt tea cgc caa gtc acc gtt gat gat ggc gga aac act 

He Asp Ala Gly Ser Arg Gin Val Thr Val Asp Asp Gly Gly Asn Thr 

90 95 100 

gag acc att aac tac gac aaa eta gtt ctt get act gga tea gca gtg 

Glu Thr lie Asn Tyr Asp Lys Leu Val Leu Ala Thr Gly Ser Ala Val 

105 110 115 

cgc aaa ctt cca att ccg gga gee gac gee tct aat gtg cac tac ctg 

Arg Lys Leu Pro He Pro Gly Ala Asp Ala Ser Asn Val His Tyr Leu 

120 125 130 

cgc acc gtg gaa gac tct gac gcg ate aag gca acc ttc ggt gaa ggt 

Arg Thr Val Glu Asp Ser Asp Ala He Lys Ala Thr Phe Gly Glu Gly 

135 140 145 

aaa aag ctg gtc etc ate ggt ggt ggc tgg ate gga etc gaa gtc gca 

Lys Lys Leu Val Leu He Gly Gly Gly Trp He Gly Leu Glu Val Ala 

150 155 160 165 

tea gcg gca cga gga get ggc act gac gtc act gtt ttg gaa ggt gga 

Ser Ala Ala Arg Gly Ala Gly Thr Asp Val Thr Val Leu Glu Gly Gly 

170 175 180 

aag etc cca ctt ttg aaa gtc ctt ggt gaa acg gtc gcg caa gtc ttt 

Lys Leu Pro Leu Leu Lys Val Leu Gly Glu Thr Val Ala Gin Val Phe 

185 19C 195 
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gcc gat ctg cat gtg gca aac ggc gtt gac ctg cgc acc gaa gtg aaa 739 

Ala Asp Leu His Val Ala Asn Gly Val Asp Leu Arg Thr Glu Val Lys 

200 205 210 

att acg gac ate gtc acc gaa gat gga cgt gca gtt ggc gtg cga ctt 787 

lie Thr Asp lie Val Thr Glu Asp Gly Arg Ala Val Gly Val Arg Leu 

215 220 225 

gat gac ggc gaa gtg gtt ccc gca gac gca gta gtc att ggc ate ggt 835 

Asp Asp Gly Glu Val Val Pro Ala Asp Ala Val Val He Gly He Gly 

230 235 240 245 

gtc acc cca gtg att gac eta gcg gaa act get gga ctg gaa ate gac 883 

Val Thr Pro Val He Asp Leu Ala Glu Thr Ala Gly Leu Glu He Asp 

250 255 260 

aat ggt gtt ttg gtg gac gca gca ctg cgt acc age gac ccg gat ate 931 

Asn Gly Val Leu Val Asp Ala Ala Leu Arg Thr Ser Asp Pro Asp He 

265 270 275 

tac gca gtt gga gac att gcg aac cac gat cac cca gtt eta gga cac 979 

Tyr Ala Val Gly Asp He Ala Asn His Asp His Pro Val Leu Gly His 

280 285 290 

cgc ate cgc gtg gag cac tgg gee acc gcg ttg aat caa cct gcg get 1027 

Arg He Arg Val Glu His Trp Ala Thr Ala Leu Asn Gin Pro Ala Ala 

295 300 305 

gcg gtg aaa tec eta ctt ggc aaa gac gec gag ttt acc aac ctt ccg 1075 

Ala Val Lys Ser Leu Leu Gly Lys Asp Ala Glu Phe Thr Asn Leu Pro 

310 315 320 325 

tac ttc ttt aca gat caa ttc gat ctg ggt tgt gaa tac gtc ggc cac 1123 

Tyr Phe Phe Thr Asp Gin Phe Asp Leu Gly Cys Glu Tyr Val Gly His 

330 335 340 

gec acc ggt teg cag gag aag gta ttc ate cgt gga aac ctt gaa aca 1171 

Ala Thr Gly Ser Gin Glu Lys Val Phe He Arg Gly Asn Leu Glu Thr 

345 350 355 

cga gaa ttt gtc gec ttc tgg gtt gat act gaa aac cga att etc gee 1219 

Arg Glu Phe Val Ala Phe Trp Val Asp Thr Glu Asn Arg He Leu Ala 

360 365 370 

gca atg aac gtg aat gtg tgg gat gtt cct gat caa ate aag cct etc 1267 

Ala Met Asn Val Asn Val Trp Asp Val Pro Asp Gin He Lys Pro Leu 

375 380 385 

ate gca tea gga aag age gtt gac acc gag aag eta gtg gat cca gaa 1315 

He Ala Ser Gly Lys Ser Val Asp Thr Glu Lys Leu Val Asp Pro Glu 

390 395 400 405 

gtt ccg tat tea gag etc taagcagtgt gtttgatggc cgc 1356 

Val Pro Tyr Ser Glu Leu 
410 



<210> 386 
<211> 411 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 386 

Met Ser Thr Pro Gin Ser He Val He He Gly Gly Gly Leu Ala Gly 

1 5 10 15 

Ala Lys Thr Ala Glu Ala Leu Arg Val Asn Gly Tyr Glu Gly Ser He 
20 25 30 

Thr Leu He Ala Ala Glu Asp Tyr Leu Pro Tyr Glu Arg Pro Pro Leu 
35 40 45 

Ser Lys Glu Tyr Met Ala Gly Lys Val Gly Phe Asp Lys Ala He Val 
50 55 60 

His Pro Ala Glu Trp Tyr Lys Glu Asn Asn Val Thr Leu Arg Gin Gly 
65 70 75 80 

Val Arg Ala Thr Ala He Asp Ala Gly Ser Arg Gin Val Thr Val Asp 
85 90 95 

Asp Gly Gly Asn Thr Glu Thr He Asn Tyr Asp Lys Leu Val Leu Ala 
100 105 HO 

Thr Gly Ser Ala Val Arg Lys Leu Pro He Pro Gly Ala Asp Ala Ser 
115 120 125 

Asn Val His Tyr Leu Arg Thr Val Glu Asp Ser Asp Ala He Lys Ala 
130 135 140 

Thr Phe Gly Glu Gly Lys Lys Leu Val Leu He Gly Gly Gly Trp He 
14 5 150 155 160 

Gly Leu Glu Val Ala Ser Ala Ala Arg Gly Ala Gly Thr Asp Val Thr 
165 170 175 

Val Leu Glu Gly Gly Lys Leu Pro Leu Leu Lys Val Leu Gly Glu Thr 
ISO 185 190 

Val Ala Gin Val Phe Ala Asp Leu His Val Ala Asn Gly Val Asp Leu 
195 200 205 

Arg Thr Glu Val Lys lie Thr Asp He Val Thr Glu Asp Gly Arg Ala 
210 215 220 

Val Gly Val Arg Leu Asp Asp Gly Glu Val Val Pro Ala Asp Ala Val 
225 230 235 240 

Val He Gly He Gly Val Thr Pro Val He Asp Leu Ala Glu Thr Ala 
245 250 255 

Gly Leu Glu He Asp Asn Gly Val Leu Val Asp Ala Ala Leu Arg Thr 
260 265 270 

Ser Asp Pro Asp He Tyr Ala Val Gly Asp He Ala Asn His Asp His 
275 280 285 

Pro Val Leu Gly His Arg He Arg Val Glu His Trp Ala Thr Ala Leu 
290 295 300 

Asn Gin Pro Ala Ala Ala Val Lys Ser Leu Leu Gly Lys Asp Ala Glu 
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305 310 315 320 

Phe Thr Asn Leu Pro Tyr Phe Phe Thr Asp Gin Phe Asp Leu Gly Cys 
325 330 335 

Glu Tyr Val Gly His Ala Thr Gly Ser Gin Glu Lys Val Phe He Arg 
340 345 350 

Gly Asn Leu Glu Thr Arg Glu Phe Val Ala Phe Trp Val Asp Thr Glu 
355 360 365 



Asn Arg He Leu Ala Ala Met Asn Val Asn Val Trp Asp Val Pro Asp 
370 375 380 



Gin He Lys Pro Leu He Ala Ser Gly Lys Ser Val Asp Thr Glu Lys 
385 390 395 400 



Leu Val Asp Pro Glu Val Pro Tyr Ser Glu Leu 
405 410 



<210> 387 
<211> 572 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (15) . . (572) 

<223> RXA02828 

<400> 387 

agtcaggatt tatgatg aaa cga cgt gac ttc ctg teg gcg ctt tct gec 
Met Lys Arg Arg Asp Phe Leu Ser Ala Leu Ser Ala 



ggc acc etc teg ctg ggc ggn ttt gcg ccc caa ctg ctg ctg gee caa 
Gly Thr Leu Ser Leu Gly Gly Phe Ala Pro Gin Leu Leu Leu Ala Gin 



ggg atg aat cag cca atg cgc gcg ccc att cat gtg ggt aaa teg ggc 
Gly Met Asn Gin Pro Met Arg Ala Pro He His Val Gly Lys Ser Gly 



ctg cgc gee cgc gac gec gag gcg ctt gee acc tgg tac caa age cac 194 
Leu Arg Ala Arg Asp Ala Glu Ala Leu Ala Thr Trp Tyr Gin Ser His 



gtc ggc ctg caa gaa att ggc cgc gac ggc gcg acg ate cac atg ggt 242 

Val Gly Leu Gin Glu He Gly Arg Asp Gly Ala Thr He His Met Gly 

65 70 75 

gcg ggc ggc acc gtg ctg ctg gaa ate acg cag tac gac ggt ate gtg 290 

Ala Gly Gly Thr Val Leu Leu Glu He Thr Gin Tyr Asp Gly He Val 

80 85 90 

ctg gcg ccc atg cgc gtc gcg ggc ctt tat cac aac gcg ttc ctg ctg 338 

Leu Ala Pro Met Arg Val Ala Gly Leu Tyr His Asn Ala Phe Leu Leu 

95 100 105 

ccc gcg cgc gcg gat ctg gcg egg tgg gtg erg gac gee teg gca egg 386 
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Pro Ala Arg Ala Asp Leu Ala Arg Trp Val Leu Asp Ala Ser Ala Arg 
HO 115 120 

caa ctg egg ate gac ggc tat gec gac cac ctt gtc age gag qcg atg 434 
Gin Leu Arg He Asp Gly Tyr Ala Asp His Leu Val Ser Glu Ala Met 
125 130 135 140 

tac ctg acc gac ccc gaa ggc aac ggc gtc gaa ate tac gec crac cgc 482 
Tyr Leu Thr Asp Pro Glu Gly Asn Gly Val Glu He Tyr Ala Asp Arg 
145 150 155 

ccc gec age gac tgg gtc tgg cgc aat ggt cag gtc gag atg gac age 530 
Pro Ala Ser Asp Trp Val Trp Arg Asn Gly Gin Val Glu Met Asp Ser 
160 i 6 5 17Q 

ctg caa ate gac ttc tac age atg ate gec acg ctt gac ggc 572 
Leu Gin He Asp Phe Tyr Ser Met He Ala Thr Leu Asp Gly 
175 18 0 i 8 5 

<210> 388 
<211> 186 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Met Lys Arg Arg Asp Phe Leu Ser Ala Leu Ser Ala Gly Thr Leu Ser 
1 5 io 15 

Leu Gly Gly Phe Ala Pro Gin Leu Leu Leu Ala Gin Gly Met Asn Gin 
20 25 30 

Pro Met Arg Ala Pro He His Val Gly Lys Ser Gly Leu Arg Ala Arg 
35 40 45 

Asp Ala Glu Ala Leu Ala Thr Trp Tyr Gin Ser His Val Gly Leu Gin 
50 55 60 

Glu He Gly Arg Asp Gly Ala Thr He His Met Gly Ala Gly Gly Thr 
65 70 75 ^ so 

Val Leu Leu Glu He Thr Gin Tyr Asp Gly He Val Leu Ala Pro Met 
85 90 95 

Arg Val Ala Gly Leu Tyr His Asn Ala Phe Leu Leu Pro Ala Arg Ala 
100 105 no 

Asp Leu Ala Arg Trp Val Leu Asp Ala Ser Ala Arg Gin Leu Arg He 
115 120 125 

Asp Gly Tyr Ala Asp His Leu Val Ser Glu Ala Met Tyr Leu Thr Aso 
130 135 140 

Pro Glu Gly Asn Gly Val Glu lie Tyr Ala Asp Arg Pro Ala Ser Asp 
145 150 155 ' 160 

Trp Val Trp Arg Asn Gly Gin Val Glu Met Asp Ser Leu Gin He Asp 
165 170 175 

Phe Tyr Ser Met He Ala Thr Leu Asd Gly 

180 185 
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<210> 389 
<211> 762 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (739) 

<223> RXA02064 

<400> 389 

ctagattaca tcctgtgcat cttctggcaa ttgtgaattc atttgcactt aatgcgtgta 60 

ggtacttcac atctcgcctg ctcgctctag actataacgc gtg agt aac gcc ttc 115 

Val Ser Asn Ala Phe 



gag tat ctt cgc act tat gtc gag tec act act gaa acc gac get get 
Glu Tyr Leu Arg Thr Tyr Val Glu Ser Thr Thr Glu Thr Asp Ala Ala 



gta gcg cgc get cgt gaa gac gcc gcc gag ttc ggt etc ccc gcc ccg 
Val Ala Arg Ala Arg Glu Asp Ala Ala Glu Phe Gly Leu Pro Ala Pro 



gat gaa atg act ggc cag ctg eta acc act ttg get gcc acc acc aat 
Asp Glu Met Thr Gly Gin Leu Leu Thr Thr Leu Ala Ala Thr Thr Asn 



ggc aac ggc tec act ggt gcc ate gcg att acc ccg get gcc ggg ttg 
Gly Asn Gly Ser Thr Gly Ala lie Ala lie Thr Pro Ala Ala Gly Leu 



gtg ggt ctg tat ate ctg aac gga ctg gcc gat aac acc aca ctg acc 
Val Gly Leu Tyr lie Leu Asn Gly Leu Ala Asp Asn Thr Thr Leu Thr 



tgc att gat cct gaa tea gag cat cag cgc cag gcc aaa gca etc ttc 403 

Cys lie Asp Pro Glu Ser Glu His Gin Arg Gin Ala Lys Ala Leu Phe 
90 95 100 

cgc gag gcc ggc tat tec ccc age cgc gta cgc ttc ttg etc teg cgc 451 

Arg Glu Ala Gly Tyr Ser Pro Ser Arg Val Arg Phe Leu Leu Ser Arg 
105 110 115 

ccg etc gac gtg atg agt cgc ctt gcc aac gac age tat cag ctt gtc 4 99 

Pro Leu Asp Val Met Ser Arg Leu Ala Asn Asp Ser Tyr Gin Leu Val 

120 125 130 

ttc ggc caa gtc tec ccc atg gat tta aag gcg ctt gtc gac gcc gcc 547 

Phe Gly Gin Val Ser Pro Met Asp Leu Lys Ala Leu Val Asp Ala Ala 
135 140 145 

tgg ccg ctt ctt cga cga ggc ggt gcg ctg gtg etc gcc gat gcg etc 595 

Trp Pro Leu Leu Arg Arg Gly Gly Ala Leu Val Leu Ala Asp Ala Leu 

150 155 160 165 

ctt gac ggc acc att gcg gar caa acc cgc aag gat cgt gac acc caa 643 

Leu Asp Gly Thr lie Ala Asp Gin Thr Arg Lys Asp Arg Asp Tnr Gin 
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gca gca cgt gac gcc gat gaa tat att cgt tec att gaa ggc gca cac 691 

Ala Ala Arg Asp Ala Asp Glu Tyr lie Arg Ser lie Glu Gly Ala His 
185 190 195 

gtt get cgc ctg ccc ctt ggt gca ggc tta acc gtg gtg act aaa gcc 739 

Val Ala Arg Leu Pro Leu Gly Ala Gly Leu Thr Val Val Thr Lys Ala 
200 205 210 

tagaggggga cgtcgagaag cga 762 



<210> 390 
<211> 213 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Val Ser Asn Ala Phe Glu Tyr Leu Arg Thr Tyr Val Glu Ser Thr Thr 



Glu Thr Asp Ala Ala Val Ala Arg Ala Arg Glu Asp Ala Ala Glu Phe 
20 25 30 

Gly Leu Pro Ala Pro Asp Glu Met Thr Gly Gin Leu Leu Thr Thr Leu 
35 40 45 

Ala Ala Thr Thr Asn Gly Asn Gly Ser Thr Gly Ala lie Ala He Thr 



Pro Ala Ala Gly Leu Val Gly Leu Tyr He Leu Asn Gly Leu Ala Asp 
65 70 75 80 

Asn Thr Thr Leu Thr Cys He Asp Pro Glu Ser Glu His Gin Arg Gin 
85 90 95 

Ala Lys Ala Leu Phe Arg Glu Ala Gly Tyr Ser Pro Ser Arg Val Arg 
100 105 110 

Phe Leu Leu Ser Arg Pro Leu Asp Val Met Ser Arg Leu Ala Asn Asp 
115 120 125 

Ser Tyr Gin Leu Val Phe Gly Gin Val Ser Pro Met Asp Leu Lys Ala 
130 135 140 

Leu Val Asp Ala Ala Trp Pro Leu Leu Arg Arg Gly Gly Ala Leu Val 
145 150 155 160 

Leu Ala Asp Ala Leu Leu Asp Gly Thr He Ala Asp Gin Thr Arg Lys 
165 170 175 

Asp Arg Asp Thr Gin Ala Ala Arg Asp Ala Asp Glu Tyr He Arg Ser 
180 185 190 

He Glu Gly Ala His Val Ala Arg Leu Pro Leu Gly Ala Gly Leu Thr 
195 200 205 



Val Val Thr Lys Ala 

210 
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<210> 391 
<211> 978 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (955) 

<223> RXN00639 



<400> 391 

agtgttgtta tcgagttcag ccgatcacaa agatttttcc gctaggcagt gatccgactc 60 



gcacccccta cttcaccccc aaagtctcta ggagtatgac atg act tea get gaa 115 

Met Thr Ser Ala Glu 
1 5 



cag ate gtt gat cca aca gec cac gat teg ggc aac aag gca act gac 163 
Gin lie Val Asp Pro Thr Ala His Asp Ser Gly Asn Lys Ala Thr Asp 
10 15 20 



aag ttc aag gca aac cgc gtt tec tec gat ace tec aag gaa cgc gca 
Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr Ser Lys Glu Arg Ala 
25 30 35 



aac gcg ate tac gta gat ctg etc gcg gcg ate gee cag gtt get cac 
Asn Ala He Tyr Val Asp Leu Leu Ala Ala He Ala Gin Val Ala His 



aag cac gaa gtc acc tac gaa gag tac gca gtg etc aag cag tgg atg 
Lys His Glu Val Thr Tyr Glu Glu Tyr Ala Val Leu Lys Gin Trp Met 



ate gac gtt gga gaa tac ggc gag tgg cca ctg tgg ttg gac gtt ttc 
He Asp Val Gly Glu Tyr Gly Glu Trp Pro Leu Trp Leu Asp Val Phe 
70 75 80 85 



gtt gag cat gag ate gaa gag ate aac tac aac cgc cac gac tac acc 
Val Glu His Glu He Glu Glu He Asn Tyr Asn Arg His Asp Tyr Thr 
90 95 100 



gga acc aag ggt tec ate gaa ggc cct tat tac gta gag aac tct ccg 
Gly Thr Lys Gly Ser He Glu Gly Pro Tyr Tyr Val Glu Asn Ser Pro 
105 110 115 



aag etc cct tgg gat get gaa atg cca atg cgt gac aag gac cgc gca 
Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg Asp Lys Asp Arg Ala 
120 125 130 



tgc acc cca ctg ate ttc gag ggg cag gtt act gac etc gac ggc aac 547 
Cys Thr Pro Leu He Phe Glu Gly Gin Val Thr Asp Leu Asp Gly Asn 
135 140 145 



ggt ctt gat gga gca gaa gtt gag etc tgg cac gca gat gag gac gga 595 
Gly Leu Asp Gly Ala Glu Val Glu Leu Trp His Ala Asp Glu Asp Gly 
150 155 160 165 



tac tac tec cag ttc gcg cct gga ate cca gag tgg aac ctg cgt ggc 
Tyr Tyr Ser Gin Phe Ala Pro Gly He Pro Glu Trp Asn Leu Arg Gly 
170 175 180 



643 
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acc ate gtt acc gat gag gaa ggc cgc tac aag ate aag acc ctg cag 691 
Thr lie Val Thr Asp Glu Glu Gly Arg Tyr Lys He Lys Thr Leu Gin 
185 190 195 

cct gcg cct tac cag ate cct cat gat ggc cca acc ggt tgg ttc att 739 
Pro Ala Pro Tyr Gin He Pro His Asp Gly Pro Thr Gly Trp Phe He 
200 205 210 



gag tct tac ggt ggg cac cca tgg cgc cca gee cac etc cac ttg cgc 

Glu Ser Tyr Gly Gly His Pro Trp Arg Pro Ala His Leu His Leu Arg 
215 220 225 

gtt tec cac ccg ggc tac cgc acc ate acc acc cag ctt tac ttc gag 

Val Ser His Pro Gly Tyr Arg Thr He Thr Thr Gin Leu Tyr Phe Glu 
230 235 240 245 

ggt ggc gag tgg gtc gaa aac gac gtt gca acc get gtg aag cca gaa 

Gly Gly Glu Trp Val Glu Asn Asp Val Ala Thr Ala Val Lys Pro Glu 
250 255 260 

ctg gtc ctg cac cct gag act ggc gag gat ggt aac cac gtt cac tac 

Leu Val Leu His Pro Glu Thr Gly Glu Asp Gly Asn His Val His Tyr 

265 270 275 

cca ttc gtc ctg gat aag gaa gac tagtttttct acctagctag cat 
Pro Phe Val Leu Asp Lys Glu Asp 
280 285 



787 



835 



931 



<210> 392 
<211> 285 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 392 

Met Thr Ser Ala Glu Gin He Val Asp Pro Thr Ala His Asp Ser Gly 
15 10 15 

Asn Lys Ala Thr Asp Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr 
20 25 30 

Ser Lys Glu Arg Ala Asn Ala He Tyr Val Asp Leu Leu Ala Ala He 
35 40 45 

Ala Gin Val Ala His Lys His Glu Val Thr Tyr Glu Glu Tyr Ala Val 
50 55 60 

Leu Lys Gin Trp Met He Asp Val Gly Glu Tyr Gly Glu Trp Pro Leu 
65 70 75 80 

Trp Leu Asp Val Phe Val Glu His Glu He Glu Glu He Asn Tyr Asn 
85 90 95 

Arg His Asp Tyr Thr Gly Thr Lys Gly Ser He Glu Gly Pro Tyr Tyr 
100 105 HO 

Val Glu Asn Ser Pro Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg 
115 120 125 

Asp Lys Asp Arg Ala Cys Thr Pro Leu He Phe Glu Gly Gin Val Thr 
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130 135 

Asp Leu Asp Gly Asn Gly Leu Asp 
145 150 

Ala Asp Glu Asp Gly Tyr Tyr Ser 
165 

Trp Asn Leu Arg Gly Thr lie Val 
180 

lie Lys Thr Leu Gin Pro Ala Pro 
195 200 

Thr Gly Trp Phe lie Glu Ser Tyr 
210 215 

His Leu His Leu Arg Val Ser His 
225 230 



140 

Gly Ala Glu Val Glu Leu Trp His 
155 160 

Gin Phe Ala Pro Gly He Pro Glu 
170 175 

Thr Asp Glu Glu Gly Arg Tyr Lys 
185 190 

Tyr Gin lie Pro His Asp Gly Pro 
205 

Gly Gly His Pro Trp Arg Pro Ala 
220 

Pro Gly Tyr Arg Thr lie Thr Thr 
235 " 240 



Gin Leu Tyr Phe Glu Gly Gly Glu Trp Val Gla Asn Asp Val Ala Thr 
245 " 250 255 

Ala Val Lys Pro Glu Leu Val Leu His Pro Glu Thr Gly Glu Asp Gly 
260 265 270 



Asn His Val His Tyr Pro Phe Val Leu Asp Lys Glu Asp 
275 280 285 



<210> 393 
<211> 760 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> FRXA00639 

<400> 393 

agtgttgtta tcgagttcag ccgatcacaa agatttttcc gctaggcagt gatccgactc 60 

gcacccccta cttcaccccc aaagtctcta ggagtatgac atg act tea get gaa 115 

Met Thr Ser Ala Glu 



cag ate gtt gat cca aca gec cac gat teg ggc aac aag gca act gac 
Gin lie Val Asp Pro Thr Ala His Asp Ser Gly Asn Lys Ala Thr Asp 



aag ttc aag gca aac cgc gtt tec tec gat acc tec aag gaa cgc gca 
Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr Ser Lys Glu Arg Ala 



aac gcg ate tac gra gat ctg etc gcg gcg ate gec cag gtt get cac 
Asn Ala lie Tyr Val Asp Leu Leu Ala Ala lie Ala Gin Val Ala His 



aag cac gaa gtc acc tac gaa gag tac gca gtg etc aag cag tgg atg 307 
Lys His Glu Val Thr Tyr Glu Glu Tyr Ala Val Leu Lys Gin Trp Met 
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atc gac gtt gga gaa tac 

xie AS p vai Gly Glu Tyr Gly 5I ; - - - »= 

75 80 



85 



180 



205 



gag tct tac ggt ggg cac cca 
Glu Ser Tyr Gly Gly His Pro 
215 220 



<210> 394 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 394 

Met Thr Ser Ala Glu Gin He Val Asp Pro Thr Ala His Asp Ser Gly 

5 io 15 

Asn Lys Ala Thr Asp Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr 
20 25 30 

Ser Lys Glu Arg Ala Asn Ala He Tyr Val Asp Leu Leu Ala Ala He 
33 40 45 

Ala G ^ Val Ala His L V S Hl s Glu Val Thr Tyr Glu Glu Tyr Ala Val 
°° 55 60 



403 



gtt gag cat gag ate gaa gag ate aac tac aac cgc cac qac tac arc 
Val Glu His Glu He Glu Glu Ile Asn Tyr Asn A J g ^ ^ ^ac 

90 95 100 

gga ace aag ggt tec ate gaa ggc cct tat tac gta gag aac tct cca 4 51 

Gly LyS ^ S - ^ Glu Gly Pro Tyr Tyr Val Glu A^n Ser Pro 

05 HO H5 

Lvs llu P^ ^ ^ * tg CC3 atg Cgt gac ^ gac cgc gea 

Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg Asp Lys Asp Arg L a 
125 130 

lit ?hr f 9 " C gTO Cag gtt act gac ctc ^ 99= aae 

Cys Thr Pro Leu He Phe Glu Gly Gin Val Thr Asp Leu Asp Gly Asn 

3 140 145 

T°! t gM gaa gtt gag CtC tgg cac gat gag gac gga 

Gly Leu Asp Gly Ala Glu Val Glu Leu Trp His Ala Asp Glu Lp Gly 
155 160 165 

w rtr w h 9 L tC g ? g cct gga atc cca gag tgg aac ct g cgt ggc 

Tyr Tyr Ser Gin Phe Ala Pro Gly lie Pro Glu Trp Asn Leu Arg Gly 
1 70 175 



499 



547 



595 



643 



t| ^ C gat gag gaa ggc C 5 C tac aag ate aag aec ctg cag 691 

Thr I1S W1 ™* AS P Glu Glu Gly Arg Tyr Lys lie Lys Thr Leu Gin 
185 190 195 

Pro Til Pro Tvr ^ ^ g9 ° CC * a ° C ggt tgg ttC att 7 ^ 

Pro Ala Pro Tyr Gin He Pro His Asp Gly Pro Thr Gly Trp Phe Ile 
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Leu Lys Gin Trp Met He Asp Val Gly Glu Tyr Gly Glu Trp Pro Leu 



Trp Leu Asp Val Phe Val Glu His Glu He Glu Glu He Asn Tyr Asn 
85 90 95 

Arg His Asp Tyr Thr Gly Thr Lys Gly Ser He Glu Gly Pro Tyr Tyr 
100 105 HO 

Val Glu Asn Ser Pro Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg 
115 120 125 

Asp Lys Asp Arg Ala Cys Thr Pro Leu He Phe Glu Gly Gin Val Thr 
130 135 140 

Asp Leu Asp Gly Asn Gly Leu Asp Gly Ala Glu Val Glu Leu Trp His 
145 150 155 160 

Ala Asp Glu Asp Gly Tyr Tyr Ser Gin Phe Ala Pro Gly He Pro Glu 
165 170 175 

Trp Asn Leu Arg Gly Thr He Val Thr Asp Glu Glu Gly Arg Tyr Lys 
180 185 190 

He Lys Thr Leu Gin Pro Ala Pro Tyr Gin He Pro His Asp Gly Pro 
195 200 205 

Thr Gly Trp Phe He Glu Ser Tyr Gly Gly His Pro 
210 215 220 



<210> 395 
<211> 1584 
<212> DNA 

<213> Corynebacterium glutamicura 

<220> 

<221> CDS 

<222> (101) . . (1561) 

<223> RXN01653 

<400> 395 

ttcattcagg gtgaatgctc tccttgtttc agatgttcaa cgctccataa ag-.agaccgc 

aatctagaca aagatgtcta ttttaattaa ggagcagaac atg gcc acg gcc gag 

Met Ala Thr Ala Glu 



aac aca aca cag gag aat egg aaa ate ctg ttc aac gca ttt gat atg 
Asn Thr Thr Gin Glu Asn Arg Lys He Leu Phe Asn Ala Phe Asp Met 



aac tgc gtt gcg cat cag tec cca gga ctg tgg aca cac ccg aag gat 

Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp Thr His Pro Lys Asp 

25 30 35 

aag gcg cga gac tac aac act ctt gat tac tgg gtg cac ctt gcc aag 

Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp Val His Leu Ala Lys 

40 45 50 

act ttg gag aag ggc ctt ttc gac ggc ctt ttc ate gca gat gtg ctt 
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Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe lie Ala Asp Val Leu 
55 60 65 

gga act tac gat gtt tat ggt tct agt aat gaa gcg gcg ttg age agt 
Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu Ala Ala Leu Ser Ser 
70 75 80 85 

ggt gcg cag gtg cct gtc aat gat ccg ate ctt ctt gtt tct gcg atg 
Gly Ala Gin Val Pro Val Asn Asp Pro He Leu Leu Val Ser Ala Met 
90 95 100 

gec tat gec aca aag aac etc ggg ttt ggc att act gca ggt act gec 
Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly He Thr Ala Gly Thr Ala 
105 110 H5 

tat gag cac ccg tat cct ttt gcg egg cgt ctg gec aca ctt gat cac 
Tyr Glu His Pro Tyr Pro Phe Ala Arg Arg Leu Ala Thr Leu Asp His 
120 125 130 

ctg act aat ggg cgt gtg ggg tgg aat gtg gtt act ggc tat ctt ccc 
Leu Thr Asn Gly Arg Val Gly Trp Asn Val Val Thr Gly Tyr Leu Pro 
135 140 145 

tct get get caa aac atg ggt gac acc gat cag ctg cca cat gat gag 
Ser Ala Ala Gin Asn Met Gly Asp Thr Asp Gin Leu Pro His Asp Glu 
150 155 160 165 

cgc tat gac aaa gca gat gaa tac ctg gaa gtg ate tac aag ctt etc 
Arg Tyr Asp Lys Ala Asp Glu Tyr Leu Glu Val He Tyr Lys Leu Leu 
170 175 180 

gag ggc tec tgg gaa gac gat get gtt caa aac aat acg gag acg agt 
Glu Gly Ser Trp Glu Asp Asp Ala Val Gin Asn Asn Thr Glu Thr Ser 
185 190 195 

gtc ttt acg gac tec tec aaa gtg cac gee att aat cat cat ggc aag 
Val Phe Thr Asp Ser Ser Lys Val His Ala He Asn His His Gly Lys 
200 205 210 

tac ttt gat gtg ccg ggc att gee ate act gag ccg agt gtg cag cgt 
Tyr Phe Asp Val Pro Gly He Ala He Thr Glu Pro Ser Val Gin Arg 
215 220 225 

acg ccg gtg ate tac cag gcg ggt gca teg ccg cgc gga ttg aaa ttc 
Thr Pro Val He Tyr Gin Ala Gly Ala Ser Pro Arg Gly Leu Lys Phe 
230 235 240 245 

get ggt gag aat gca gaa gca gtg ttt ate aat tec age acc gtg gag 
Ala Gly Glu Asn Ala Glu Ala Val Phe He Asn Ser Ser Thr Val Glu 
250 255 260 

gca ate acc aag act gtc gca aaa att cgc get get gcg gtc get gcg 
Ala He Thr Lys Thr Val Ala Lys He Arg Ala Ala Ala Val Ala Ala 
265 270 275 

gga cgt gat cca cat gcg gtg aag ate ttt gcg atg caa acc ate ate 
Gly Arg Asp Pro His Ala Val Lys He Phe Ala Met Gin Thr He He 
280 285 290 

act ggt gaa aca gaa gca gat gcg cag gca aag ctg gag gaa tac agt 
Thr Gly Glu Thr Glu Ala Asp Ala Gin Ala Lys Leu Glu Glu Tyr Ser 
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cgc tat ate gat cct gtc ggt ggt ctg acc ttg atg tct gga tgg acc 
Arg Tyr He Asp Pro Val Gly Gly Leu Thr Leu Met Ser Gly Trp Thr 
310 315 320 325 

ggc gcg gat ctg teg cag tat gac ctg gat gaa ccg ate acc aat att 
Gly Ala Asp Leu Ser Gin Tyr Asp Leu Asp Glu Pro He Thr Asn He 
330 335 340 

gag tea aac get att cag tec act gca gec acc att age aac ggc acc 
Glu Ser Asn Ala He Gin Ser Thr Ala Ala Thr He Ser Asn Gly Thr 
345 350 355 

ggt gaa ggt gcg tgg acg gta cgc aaa ctg ggt gag gca acc ggc ate 
Gly Glu Gly Ala Trp Thr Val Arg Lys Leu Gly Glu Ala Thr Gly He 
360 ' 365 370 

ggc ggc ttc gga cca gtg ctt gtg gga tct ggc get aac gtt gec gcg 
Gly Gly Phe Gly Pro Val Leu Val Gly Ser Gly Ala Asn Val Ala Ala 
375 380 385 

gaa ctt gca cgc ate cag gat etc age gat gtt gat ggt ttc aac ctt 
Glu Leu Ala Arg He Gin Asp Leu Ser Asp Val Asp Gly Phe Asn Leu 
390 395 400 405 

get tat gec ate acc cca gga act ttt gaa gat gtc gtg gac ttt gtg 
Ala Tyr Ala He Thr Pro Gly Thr Phe Glu Asp Val Val Asp Phe Val 
410 415 420 

gtg cct gag ctg caa aaa ctt age cgc tac aag acg gaa tac gcg ccg 
Val Pro Glu Leu Gin Lys Leu Ser Arg Tyr Lys Thr Glu Tyr Ala Pro 
425 430 435 

ggt tec ttg cgc aac aaa ttg etc ggt aaa ggt gat cgc ctg gac gat 
Gly Ser Leu Arg Asn Lys Leu Leu Gly Lys Gly Asp Arg Leu Asp Asp 
440 445 450 

acc cac cgc ggc gca age tac cgc eta ggc get egg aac tec acc gec 
Thr His Arg Gly Ala Ser Tyr Arg Leu Gly Ala Arg Asn Ser Thr Ala 
455 460 465 

act att gat etc agt tec ata tec gec caa eta gtt tec cag gga gee 
Thr He Asp Leu Ser Ser He Ser Ala Gin Leu Val Ser Gin Gly Ala 
470 475 480 485 



cac tea tgatctcacc gcaaacaatc ate 
His ■ Ser 



<210> 396 
<211> 487 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 396 

Met Ala Thr Ala Glu Asn Thr Thr Gin Glu Asn Arg Lys He Leu Phe 



Asn Ala Phe Asp Met Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp 
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Thr His Pro Lys Asp Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp 
35 40 45 

Val His Leu Ala Lys Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe 
50 55 60 

He Ala Asp Val Leu Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu 
65 70 75 80 

Ala Ala Leu Ser Ser Gly Ala Gin Val Pro Val Asn Asp Pro He Leu 
8 5 90 95 

Leu Val Ser Ala Met Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly He 
100 105 HO 

Thr Ala Gly Thr Ala Tyr Glu His Pro Tyr Pro Phe Ala Arg Arg Leu 
115 120 125 

Ala Thr Leu Asp His Leu Thr Asn Gly Arg Val Gly Trp Asn Val Val 

130 135 140 

Thr Gly Tyr Leu Pro Ser Ala Ala Gin Asn Met Gly Asp Thr Asp Gin 
145 150 155 160 

Leu Pro His Asp Glu Arg Tyr Asp Lys Ala Asp Glu Tyr Leu Glu Val 
165 170 175 

He Tyr Lys Leu Leu Glu Gly Ser Trp Glu Asp Asp Ala Val Gin Asn 
180 185 190 

Asn Thr Glu Thr Ser Val Phe Thr Asp Ser Ser Lys Val His Ala He 
195 200 205 

Asn His His Gly Lys Tyr Phe Asp Val Pro Gly He Ala He Thr Glu 
210 215 220 

Pro Ser Val Gin Arg Thr Pro Val He Tyr Gin Ala Gly Ala Ser Pro 
225 230 235 240 

Arg Gly Leu Lys Phe Ala Gly Glu Asn Ala Glu Ala Val Phe He Asn 
245 250 255 

Ser Ser Thr Val Glu Ala He Thr Lys Thr Val Ala Lys He Arg Ala 
260 265 270 

Ala Ala Val Ala Ala Gly Arg Asp Pro His Ala Val Lys He Phe Ala 
275 280 285 

Met Gin Thr He He Thr Gly Glu Thr Glu Ala Asp Ala Gin Ala Lys 
290 295 300 

Leu Glu Glu Tyr Ser Arg Tyr He Asp Pro Val Gly Gly Leu Thr Leu 
305 310 315 320 

Met Ser Gly Trp Thr Gly Ala Asp Leu Ser Gin Tyr Asp Leu Asp Glu 
325 330 335 

Pro He Thr Asn He Glu Ser Asn Ala lie Gin Ser Thr Ala Ala Thr 
340 345 350 
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lie Ser Asn Gly Thr Gly Glu Gly 
355 360 



Glu Ala Thr Gly He Gly Gly Phe 
370 375 

Ala Asn Val Ala Ala Glu Leu Ala 
385 390 

Asp Gly Phe Asn Leu Ala Tyr Ala 
405 



Val Val Asp Phe Val Val Pro Glu 
420 



Thr Glu Tyr Ala Pro Gly Ser Leu 
435 440 

Asp Arg Leu Asp Asp Thr His Arg 
450 455 

Arg Asn Ser Thr Ala Thr He Asp 
465 470 

Val Ser Gin Gly Ala His Ser 
485 



Ala Trp Thr Val Arg Lys Leu Gly 
365 

Gly Pro Val Leu Val Gly Ser Gly 
380 

Arg He Gin Asp Leu Ser Asp Val 
395 400 

He Thr Pro Gly Thr Phe Glu Asp 
410 415 

Leu Gin Lys Leu Ser Arg Tyr Lys 
425 430 

Arg Asn Lys Leu Leu Gly Lys Gly 
445 

Gly Ala Ser Tyr Arg Leu Gly Ala 
460 

Leu Ser Ser He Ser Ala Gin Leu 
475 480 



<210> 397 
<211> 460 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (460) 

<223> FRXA00797 

<400> 397 

ttcattcagg gtgaatgctc tccttgtttc agatgttcaa cgctccataa agtagaccgc 60 



aatctagaca aagatgtcta ttttaattaa ggagcagaac atg gcc acg gcc gag 

Met Ala Thr Ala Glu 
1 5 

aac aca aca cag gag aat egg aaa ate ctg ttc aac gca ttt gat atg 
Asn Thr Thr Gin Glu Asn Arg Lys He Leu Phe Asn Ala Phe Asp Met 



aac tgc gtt gcg cat cag tec cca gga ctg tgg aca cac ccg aag gat 

Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp Thr His Pro Lys Asp 

25 30 35 

aag gcg cga gac tac aac act ctt gat tac tgg gtg cac ctt gcc aag 

Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp Val His Leu Ala Lys 

40 45 50 

act ttg gag aag ggc ctt ttc gac ggc ctt ttc ate gca gat gtg ctt 

Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe He Ala Asp Val Leu 



115 
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gga act tac gat gtt tat ggt tct agt aat gaa gcg gcg ttg age agt 355 
Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu Ala Ala Leu Ser Ser 



ggt gcg cag gtg cct gtc aat gat ccg ate ctt ctt gtt tct gcg atg 403 
Gly Ala Gin Val Pro Val Asn Asp Pro lie Leu Leu Val Ser Ala Met 
90 95 100 

gec tat gec aca aag aac etc ggg ttt ggc att act gca ggt act gec 451 
Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly lie Thr Ala Gly Thr Ala 
105 110 115 



tat gag cac 
Tyr Glu His 
120 



<210> 398 
<211> 120 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 398 

Met Ala Thr Ala Glu Asn Thr Thr Gin Glu Asn Arg Lys lie Leu Phe 



Asn Ala Phe Asp Met Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp 

20 25 30 

Thr His Pro Lys Asp Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp 

35 40 45 

Val His Leu Ala Lys Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe 

50 55 60 

lie Ala Asp Val Leu Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu 



Ala Ala Leu Ser Ser Gly Ala Gin Val Pro Val Asn Asp Pro lie Leu 

85 90 95 

Leu Val Ser Ala Met Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly lie 
100 105 110 



Thr Ala Gly Thr Ala Tyr Glu His 
115 120 



<210> 399 
<211> 962 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (939) 
<2 23> FRXA01653 

<400> 399 

gga agt gat eta caa get tct cga ggg etc ctg gaa gac gat get gtt 4 8 
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Gly Ser Asp Leu Gin Ala Ser Arg Gly Leu Leu Glu Asp Asp Ala Val 



caa aac aat acg gag acg agt gtc ttt acg gac tec tec aaa gtg cac 
Gin Asn Asn Thr Glu Thr Ser Val Phe Thr Asp Ser Ser Lys Val His 



gec att aat cat cat ggc aag tac ttt gat gtg ccg ggc att gec ate 
Ala He Asn His His Gly Lys Tyr Phe Asp Val Pro Gly He Ala He 



act gag ccg agt gtg cag cgt acg ccg gtg ate tac cag gcg ggt gca 192 
Thr Glu Pro Ser Val Gin Arg Thr Pro Val He Tyr Gin Ala Gly Ala 
50 55 60 

teg ccg cgc gga ttg aaa ttc get ggt gag aat gca gaa gca gtg ttt 240 
Ser Pro Arg Gly Leu Lys Phe Ala Gly Glu Asn Ala Glu Ala Val Phe 



ate aat tec age acc gtg gag gca ate acc aag act gtc gca aaa art 288 
He Asn Ser Ser Thr Val Glu Ala He Thr Lys Thr Val Ala Lys He 
85 90 95 

cgc get get gcg gtc get gcg gga cgt gar cca cat gcg gtg aag ate 336 
Arg Ala Ala Ala Val Ala Ala Gly Arg Asp Pro His Ala Val Lys He 
100 105 110 

ttt gcg atg caa acc ate ate act ggt gaa aca gaa gca gat gcg cag 384 
Phe Ala Met Gin Thr He He Thr Gly Glu Thr Glu Ala Asp Ala Gin 
115 120 125 

gca aag ctg gag gaa tac agt cgc tat ate gat cct gtc ggt ggt ctg 4 32 
Ala Lys Leu Glu Glu Tyr Ser Arg Tyr He Asp Pro Val Gly Gly Leu 
130 135 140 

acc ttg atg tct gga tgg acc ggc gcg gat ctg teg cag tat gac ctg 480 
Thr Leu Met Ser Gly Trp Thr Gly Ala Asp Leu Ser Gin Tyr Asp Leu 
145 150 155 160 

gat gaa ccg ate acc aat att gag tea aac get att cag tec act gca 528 
Asp Glu Pro He Thr Asn He Glu Ser Asn Ala He Gin Ser Thr Ala 
165 170 175 

gec acc att age aac ggc acc ggt gaa ggt gcg tgg acg gta cgc aaa 576 
Ala Thr lie Ser Asn Gly Thr Gly Glu Gly Ala Trp Thr Val Acg Lys 
180 185 190 

ctg ggt gag gca acc ggc ate ggc ggc ttc gga cca gtg ctt gtg gga 624 
Leu Gly Glu Ala Thr Gly He Gly Gly Phe Gly Pro Val Leu Val Gly 
195 200 205 

tct ggc get aac gtt gec gcg gaa ctt gca cgc ate cag gat etc age 672 
Ser Gly Ala Asn Val Ala Ala Glu Leu Ala Arg He Gin Asp Leu Ser 
210 215 220 

gat gtt gat ggt ttc aac ctt get tat gec acc acc cca gga act ttt 720 
Asp Val Asp Gly Phe Asn Leu Ala Tyr Ala He Thr Pro Gly Thr Phe 
225 ~ " 230 235 240 

gaa gat gtc gtg gac ttt gtg gtg cct gag ccg caa aaa ctt age cgc 768 
Glu Asp Val Val Asp Phe Val Val Pro Glu Leu Gin Lys Leu Ser Arg 
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tac aag acg gaa tac gcg ccg ggt tec ttg cgc aac aaa ttg etc ggt 816 

Tyr Lys Thr Glu Tyr Ala Pro Gly Ser Leu Arg Asn Lys Leu Leu Gly 

260 265 270 

aaa ggt gat cgc ctg gac gat acc cac cgc ggc gca age tac cgc eta 864 

Lys Gly Asp Arg Leu Asp Asp Thr His Arg Gly Ala Ser Tyr Arg Leu 

275 280 285 

ggc get egg aac tec acc gee act att gat etc agt tec ata tec gee 912 

Gly Ala Arg Asn Ser Thr Ala Thr lie Asp Leu Ser Ser He Ser Ala 

290 295 300 

caa eta gtt tec cag gga gee cac tea tgatctcacc gcaaacaatc 959 
Gin Leu Val Ser Gin Gly Ala His Ser 
305 310 



<210> 400 
<211> 313 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Gly Ser Asp Leu Gin Ala Ser Arg Gly Leu Leu Glu Asp Asp Ala Val 
15 10 15 

Gin Asn Asn Thr Glu Thr Ser Val Phe Thr Asp Ser Ser Lys Val His 
20 25 30 

Ala He Asn His His Gly Lys Tyr Phe Asp Val Pro Gly He Ala He 



Thr Glu Pro Ser Val Gin Arg Thr Pro Val He Tyr Gin Ala Gly Ala 

50 55 60 

Ser Pro Arg Gly Leu Lys Phe Ala Gly Glu Asn Ala Glu Ala Val Phe 

65 70 75 80 

He Asn Ser Ser Thr Val Glu Ala He Thr Lys Thr Val Ala Lys He 



Arg Ala Ala Ala Val Ala Ala Gly Arg Asp Pro His Ala Val Lys He 
100 105 110 

Phe Ala Met Gin Thr He He Thr Gly Glu Thr Glu Ala Asp Ala Gin 
115 120 125 

Ala Lys Leu Glu Glu Tyr Ser Arg Tyr lie Asp Pro Val Gly Gly Leu 
130 135 140 

Thr Leu Met Ser Gly Trp Thr Gly Ala Asp Leu Ser Gin Tyr Asp Leu 

145 150 155 1 160 

Asp Glu Pro He Thr Asn He Glu Ser Asn Ala He Gin Ser Thr Ala 
165 170 175 

Ala Thr He Ser Asn Gly Thr Gly Glu Gly Ala Trp Thr Val Arg Lys 
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180 

Leu Gly Glu Ala Thr Gly lie Gly 
195 200 

Ser Gly Ala Asn Val Ala Ala Glu 
210 215 

Asp Val Asp Gly Phe Asn Leu Ala 
225 230 

Glu Asp Val Val Asp Phe Val Val 
245 

Tyr Lys Thr Glu Tyr Ala Pro Gly 
260 

Lys Gly Asp Arg Leu Asp Asp Thr 
275 280 

Gly Ala Arg Asn Ser Thr Ala Thr 
290 295 

Gin Leu Val Ser Gin Gly Ala His 
305 310 



185 190 

Gly Phe Gly Pro Val Leu Val Gly 
205 

Leu Ala Arg He Gin Asp Leu Ser 
220 

Tyr Ala He Thr Pro Gly Thr Phe 
235 240 

Pro Glu Leu Gin Lys Leu Ser Arg 
250 255 

Ser Leu Arg Asn Lys Leu Leu Gly 
265 270 

His Arg Gly Ala Ser Tyr Arg Leu 
285 

He Aso Leu Ser Ser He Ser Ala 
300 

Ser 



<210> 401 
<211> 780 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> RXN02530 



gaggctgagc tttccgtcaa acaacatctt cccaat 



accccttcca aaccttgagt cccgtgatac aattgttgat atg tea aca aat tat 

Met Ser Thr Asn Tyr 



gaa gca ate ate att gga gca ggt cag get gga etc gcg gcg gcg cat 
Glu Ala He He He Gly Ala Gly Gin Ala Gly Leu Ala Ala Ala His 
10 15 20 

gaa ctt tec cgc cgc ggt ttc act ccc gga aaa gat ttt etc gtc etc 
Glu Leu Ser Arg Arg Gly Phe Thr Pro Gly Lys Asp Phe Leu Val Leu 
25 30 35 

gat tec aac gac ggg ccc ggt ggc gee tgg egg cat agg tgg gat tea 
Asp Ser Asn Asp Gly Pro Gly Gly Ala Trp Arg His Arg Trp Asp Ser 
40 45 50 

etc aca tta ggt aaa gec cac gga ate gec gat etc cca ggg ctt ccc 
Leu Thr Leu Gly Lys Ala His Gly lie Ala Asp Leu Pro Gly Leu Pro 
55 60 65 

arq aat cgc ccc gat ccg aaa act ccg get tec aca ttg gtt get ggt 
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Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Ser Thr Leu Val Ala Gly 
70 75 80 85 

tat tac ggc get tac gag aac gag ttc tec ttc gca gtt gtg cgc cca 
Tvr Tvr Gly Ala Tyr Glu Asn Glu Phe Ser Phe Ala Val Val Arg Pro 
90 95 100 

gtc aaa gtc tea cga gtt gag ccc act tec gag gat cct teg age cca 
Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu Asp Pro Ser Ser Pro 
105 HO H5 

ttg cgc gtg age age gac gat ggt cga gag tgg att acc cgc atg gtt 
Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp He Thr Arg Met Val 
120 125 130 

ctt aat gca aca ggt acg tgg aca aac cct tat gtt ccg tac att cct 
Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr Val Pro Tyr He Pro 
135 140 145 

ggc ate gat aaa ttc cag ggc aag cag etc cac acc gtt aat tac cgc 
Gly He Asp Lys Phe Gin Gly Lys Gin Leu His Thr Val Asn Tyr Arg 
150 155 160 165 

aag gee gag gat ttc aaa ggt aag aaa gtc ctg gtc gtc ggc ggt ggt 
Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu Val Val Gly Gly Gly 
170 175 180 

ttg agt get gtg caa ttt ctg ctg gag ttg gaa ggc ttg gcg gaa acc 
Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu Gly Leu Ala Glu Thr 
185 190 195 

acc tgg gcg acg cgt cgt ccg cga act tac gca gcg cga gtt cga cgc 
Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala Ala Arg Val Arg Arg 
200 205 210 

egg ctg ggg cat tgc ggt tgagcgcgcc gtccgcgaac gca 
Arg Leu Gly His Cys Gly 
215 



<210> 402 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Ser Thr Asn Tyr Glu Ala He He He Gly Ala Gly Gin Ala Gly 
1 5 10 15 

Leu Ala Ala Ala His Glu Leu Ser Arg Arg Gly Phe Thr Pro Gly Lys 
20 25 30 

Asp Phe Leu Val Leu Asp Ser Asn Asp Gly Pro Gly Gly Ala Trp Arg 
35 40 45 



His Arg Trp 



Trp Asp Ser Leu Thr Leu Gly Lys Ala His Gly He Ala Asp 



u Pro Gly Leu Pro Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Ser 



Leu 

65 70 



80 
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Thr Leu Val Ala Gly Tyr Tyr Gly Ala Tyr Glu Asn Glu Phe Ser Phe 
85 90 95 

Ala Val Val Arg Pro Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu 
100 105 HO 

Asp Pro Ser Ser Pro Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp 
115 120 125 

He Thr Arg Met Val Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr 
130 135 140 

Val Pro Tyr He Pro Gly He Asp Lys Phe Gin Gly Lys Gin Leu His 
145 150 155 160 

Thr Val Asn Tyr Arg Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu 
165 170 175 

Val Val Gly Gly Gly Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu 
180 185 190 

Gly Leu Ala Glu Thr Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala 
195 200 205 

Ala Arg Val Arg Arg Arg Leu Gly His Cys Gly 
210 215 



<210> 403 
<211> 492 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (20) . . (469) 
<223> FRXA02530 

<400> 403 

cgatctccca gggcttcccatg aat cgc ccc gat ccg aaa act cca get ggc 52 

Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Gly 
1 5 10 

aca ttg gtt get ggt tat tac ggc get tac gag aac gag ttc tec ttc 100 
Thr Leu Val Ala Gly Tyr Tyr Gly Ala Tyr Glu Asn Glu Phe Ser Phe 



gca gtt gtg cgc cca gtc aaa gtc tea cga gtt gag ccc act tec gag 
Ala Val Val Arg Pro Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu 



gat cct teg age cca ttg cgc gtg age age gac gat ggt cga gag tgg 

Asp Pro Ser Ser Pro Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp 

45 50 55 

att acc cgc atg gtt ctt aat gca aca ggt acg tgg aca aac cct tat 

He Thr Arg Met Val Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr 



gtt ccg tac att cct ggc ate gat aaa ttc cag ggc aag cag c 
Val Pro Tyr He Pro Gly He Asp Lys Phe Gin Gly Lys Gin Le 



148 



196 
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acc gtt aat tac cgc aag gcc gag gat ttc aaa ggt aag aaa gtc ctg 340 

Thr Val Asn Tyr Arg Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu 
95 100 105 

gtc gtc ggc ggt ggt ttg agt get gtg caa ttt ctg ctg gag ttg gaa 388 

Val Val Gly Gly Gly Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu 

110 115 120 

ggc ttg gcg gaa acc acc tgg gcg acg cgt cgt ccg cga act tac gca 436 

Gly Leu Ala Glu Thr Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala 
125 130 135 

gcg cga gtt cga cgc egg ctg ggg cat tgc ggt tgagcgcgcc gtccgcgaac 48 9 
Ala Arg Val Arg Arg Arg Leu Gly His Cys Gly 
140 145 150 



<210> 404 
<211> 150 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Gly Thr Leu Val Ala Gly 
15 10 15 

Tyr Tyr Gly Ala Tyr Glu Asn Glu Phe Ser Phe Ala Val Val Arg Pro 
20 25 30 

Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu Asp Pro Ser Ser Pro 
35 40 45 

Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp lie Thr Arg Met Val 
50 55 60 

Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr Val Pro Tyr lie Pro 
65 70 75 80 

Gly lie Asp Lys Phe Gin Gly Lys Gin Leu His Thr Val Asn Tyr Arg 
85 90 95 

Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu Val Val Gly Gly Gly 
100 105 110 

Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu Gly Leu Ala Glu Thr 
115 120 125 

Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala Ala Arg Val Arg Arg 
130 135 140 

Arg Leu Gly His Cys Gly 
145 150 



<210> 405 
<211> 1533 
<212> DNA 
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163 



<213> Corynebacterium glut 

<220> 
<221> CDS 

<222> (101) . . (1510) 
<223> RXA02083 

<400> 405 

tttttgtaca tggtctgtgg cacgcattgt ttcgtttgcc ctgccatgtt ggtgttttaa 

qtgaaggccg ccttttgcgg aatgggtata ggaggcattc atg gag atg gtt atg 
y y Met Glu Met Val Met 

1 5 

aag aat aag cgc gtt gcg att att ggt gca ggt ccg agt ggt ate get 
Lys Asn Lys Arg Val Ala lie He Gly Ala Gly Pro Ser Gly He Ala 
10 15 20 

cag ttg agg gcg ttt gag tct get gaa aag cag ggg cat gag ate cct 
Gin Leu Arg Ala Phe Glu Ser Ala Glu Lys Gin Gly His Glu He Pro 
25 30 35 

gag ctg gtg tgt ttt gaa aag cag gat acc tgg ggt ggg cag tgg aat 
Glu Leu Val Cys Phe Glu Lys Gin Asp Thr Trp Gly Gly Gin Trp Asn 
40 45 50 

tac tct tgg cgc acg gga aca gac tct tat ggt gag cct gtg cac tea 
Tyr Ser Trp Arg Thr Gly Thr Asp Ser Tyr Gly Glu Pro Val His Ser 
55 60 65 

agt atg tac cga aac ctg tgg tea aac ggt ccg aag gaa gtt etc gaa 
Ser Met Tyr Arg Asn Leu Trp Ser Asn Gly Pro Lys Glu Val Leu Glu 
70 75 80 85 

ttt get gag tac age ttc gat gag cac ttc gga aag cca att tct tct 
Phe Ala Glu Tyr Ser Phe Asp Glu His Phe Gly Lys Pro He Ser Ser 
90 95 100 

tac cct cca cgt gaa gtg ttg tgg gat tac att gca ggt cgt gca aag 
Tyr Pro Pro Arg Glu Val Leu Trp Asp Tyr He Ala Gly Arg A_l a Lys 
105 HO 115 

aag teg aac gtt gag aag tac ate aag ttc gcg cat gtt gtt cgc tgg 
Lys Ser Asn Val Glu Lys Tyr He Lys Phe Ala His Val Val Arg Trp 
120 125 130 

gtg agt ttt gat gag gec acc aag ctg ttc acc gtg acg gtg gag aac 
Val Ser Phe Asp Glu Ala Thr Lys Leu Phe Thr Val Thr Val Glu Asn 
135 140 145 

etc cgc acc ggt gag acc age agt gat act tat gac aac gtg att gtt 
Leu Arg Thr Gly Glu Thr Ser Ser Asp Thr Tyr Asp Asn Val He Val 
150 155 160 165 

ggc get gga cac ttc age ttc ccg aac gtc cct cac ttt gat ggt gtg 
Gly Ala Gly His Phe Ser Phe Pro Asn Val Pro His Phe Asp Gly Val 
170 1^5 180 

gag act ttc cca ggt cag ate atg cat get cac gag ttc cgt ggt gca 691 
Glu Thr Phe Pro Gly Gin He Met His Ala His Glu Phe Arg Gly Ala 
185 190 195 



499 



547 



643 
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gag get gtt get gac aag gat att ttg ctg att ggt gca agt tat tct 739 

Glu Ala Val Ala Asp Lys Asp lie Leu Leu lie Gly Ala Ser Tyr Ser 

200 205 210 

gcg gaa gat ate ggt acc cag gcg tac aag atg ggt get cgt teg gtg 787 

Ala Glu Asp lie Gly Thr Gin Ala Tyr Lys Met Gly Ala Arg Ser Val 

215 220 225 

act ttc tct tac cgc tea aac cca atg ggg tat gag tgg cct gaa gag 835 

Thr Phe Ser Tyr Arg Ser Asn Pro Met Gly Tyr Glu Trp Pro Glu Glu 

230 235 240 245 

atg act gag ctt cct ttg gtt gag cgt ttc gac ggc tec gag gtt cac 883 

Met Thr Glu Leu Pro Leu Val Glu Arg Phe Asp Gly Ser Glu Val His 
250 255 260 

ttt gtc aat ggt gaa aag cgc aag gtc gac ate gtg gtg ttc tgt act 931 

Phe Val Asn Gly Glu Lys Arg Lys Val Asp lie Val Val Phe Cys Thr 
265 270 275 

ggt tac tta cac cat tac cca ttt atg ccg tct gag ctg act tta age 979 

Gly Tyr Leu His His Tyr Pro Phe Met Pro Ser Glu Leu Thr Leu Ser 

280 285 290 

tea cca aac aac ctg tac ccg gat acg ctt tat cgt ggc gtg gtg tec 1027 

Ser Pro Asn Asn Leu Tyr Pro Asp Thr Leu Tyr Arg Gly Val Val Ser 

295 300 305 

gag get aat aac cag ctg ttc tgg ttg ggt get cag gat cag tgg ctg 1075 

Glu Ala Asn Asn Gin Leu Phe Trp Leu Gly Ala Gin Asp Gin Trp Leu 

310 315 320 325 

acg ttc aac atg ttt gat get cag get tgg tat gtt cgc gat gtc att 1123 

Thr Phe Asn Met Phe Asp Ala Gin Ala Trp Tyr Val Arg Asp Val lie 
330 335 340 

ttg ggc cgc gtg get ctt cct tec aag gaa gcg cag cgc aat cat atg 1171 

Leu Gly Arg Val Ala Leu Pro Ser Lys Glu Ala Gin Arg Asn His Met 
345 350 355 

gat aag tgg ctg tea cgt ttc gaa ggc ttg aag tct gag aat gat cag 1219 

Asp Lys Trp Leu Ser Arg Phe Glu Gly Leu Lys Ser Glu Asn Asp Gin 

360 365 370 

att gat ttc cag tgc gat tac gtc gag gat ctt ate gat cag acc gat 1267 

lie Asp Phe Gin Cys Asp Tyr Val Glu Asp Leu lie Asp Gin Thr Asp 

375 380 385 

tat cct teg ttt gat ctg aag gaa gtc gcg aat ate ttg aag gee tgg 1315 

Tyr Pro Ser Phe Asp Leu Lys Glu Val Ala Asn lie Leu Lys Gly Trp 

390 395 400 405 

gtg aag teg aag gag gag gat ate etc aac tac cgt gat tac acc tat 1363 

Val Lys Ser Lys Glu Glu Asp lie Leu Asn Tyr Arg Asp Tyr Thr Tyr 
410 415 " 420 

act tec gtg atg acg ggc acc acc tct gtt gaa cac cac act ccg tgg 1411 

Thr Ser Val Met Thr Gly Thr Thr Ser Val Glu His His Thr Pro Trp 
425 430 435 
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atg att gag ttg gat gat tct ttg gag cgt tac etc agt gag cca cag 1459 
Met lie Glu Leu Asp Asp Ser Leu Glu Arg Tyr Leu Ser Glu Pro Gin 
440 445 450 

gaa gat gaa get cgt cag gtt tac cgt ggc aag aaa gtc cgc gat aaa 1507 
Glu Asp Glu Ala Arg Gin Val Tyr Arg Gly Lys Lys Val Arg Asp Lys 
455 460 465 

gec taaggaaaag gectaagcag ccc 1533 

Ala 

470 



<210> 406 
<211> 470 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Glu Met Val Met Lys Asn Lys Arg Val Ala lie lie Gly Ala Gly 
15 10 15 

Pro Ser Gly He Ala Gin Leu Arg Ala Phe Glu Ser Ala Glu Lys Gin 
20 25 30 

Gly His Glu He Pro Glu Leu Val Cys Phe Glu Lys Gin Asp Thr Trp 
35 40 45 

Gly Gly Gin Trp Asn Tyr Ser Trp Arg Thr Gly Thr Asp Ser Tyr Gly 
50 55 60 

Glu Pro Val His Ser Ser Met Tyr Arg Asn Leu Trp Ser Asn Gly Pro 
65 70 75 80 

Lys Glu Val Leu Glu Phe Ala Glu Tyr Ser Phe Asp Glu His Phe Gly 
8 5 90 95 

Lys Pro He Ser Ser Tyr Pro Pro Arg Glu Val Leu Trp Asp Tyr He 
100 105 HO 

Ala Gly Arg Ala Lys Lys Ser Asn Val Glu Lys Tyr He Lys Phe Ala 
115 120 125 

His Val Val Arg Trp Val Ser Phe Asp Glu Ala Thr Lys Leu Phe Thr 
130 135 140 

Val Thr Val Glu Asn Leu Arg Thr Gly Glu Thr Ser Ser Asp Thr Tyr 
145 150 155 160 

Asp Asn Val He Val Gly Ala Gly His Phe Ser Phe Pro Asn Val Pro 
165 170 175 

His Phe Asp Gly Val Glu Thr Phe Pro Gly Gin He Met His TAla His 
180 185 190 

Glu Phe Arg Gly Ala Glu Ala Val Ala Asp Lys Asp He Leu Leu He 
195 200 205 

Gly Ala Ser Tyr Ser Ala Glu Asp He Gly Thr Gin Ala Tyr Lys Met 
210 215 220 
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Gly Ala Arg Ser Val Thr Phe Ser Tyr Arg Ser Asn Pro Met Gly Tyr 
225 230 y - y - 



235 240 



Glu Trp Pro Glu Glu Met Thr Glu Leu Pro Leu Val Glu Arg Phe Asp 
245 250 255 

Gly Ser Glu Val His Phe Val Asn Gly Glu Lys Arg Lys Val Asp He 
26 0 265 270 

Val Val Phe Cys Thr Gly Tyr Leu His His Tyr Pro Phe Met Pro Ser 



285 



Glu Leu Thr Leu Ser Ser Pro Asn Asn Leu Tyr Pro Asp Thr Leu T yr 
290 295 30Q 

Arg Gly Val Val Ser Glu Ala Asn Asn Gin Leu Phe Trp Leu Gly Ala 
305 310 315 320 

Gin Asp Gin Trp Leu Thr Phe Asn Met Phe Asp Ala Gin Ala Trp Tyr 
325 330 335 

Val Arg Asp Val He Leu Gly Arg Val Ala Leu Pro Ser Lys Glu Ala 
340 345 . 35Q 

Gin Arg Asn His Met Asp Lys Trp Leu Ser Arg Phe Glu Gly Leu Lys 
35 5 Ten • „ ,- ^ y 



365 



Ser Glu Asn Asp Gin He Asp Phe Gin Cys Asp Tyr Val Glu Asp Leu 

370 375 ago 

lie Asp Gin Thr Asp Tyr Pro Ser Phe Asp Leu Lys Glu Val Ala Asn 

38 5 390 395 



400 



He Leu Lys Gly Trp Val Lys Ser Lys Glu Glu Asp He Leu Asn Tyr 
405 410 415 

Arg Asp Tyr Thr Tyr Thr Ser Val Met Thr Gly Thr Thr Ser Val Glu 
420 425 430 

His His Thr Pro Trp Met lie Glu Leu Asp Asp Ser Leu Glu Arg Tyr 
435 440 445 

Leu Ser Glu Pro Gin Glu Asp Glu Ala Arg Gin Val Tyr Arg Gly Lys 



455 460 



Lys Val Arg Asp Lys Ala 
465 470 



<210> 407 

<211> 1017 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (994) 

<223> RXA00892 



<400> 407 

ttgatcgctg egaaateggg cagctggtag ggcaaggtgc tgggcttgag caggtgttca 
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acagtcatag tgaccgatac tagttgctag agttttcatc atg tct gcc ace tct 

Met Ser Ala Thr Ser 



tec gtc ace gtt gaa tgc ccg gcg gga acc ate ace ggc gag ccc cat 
Ser Val Thr Val Glu Cys Pro Ala Gly Thr He Thr Gly Glu Pro His 
10 15 20 

tat ttc cgc teg att ccc tac gca aag gcg cgc ccg ttt get gat gcc 
Tyr Phe Arg Ser He Pro Tyr Ala Lys Ala Arg Pro Phe Ala Asp Ala 
25 30 35 

gaa aag eta gaa ccc ctg cgc att gat gcg acc ggc aag cac gag ggt 
Glu Lys Leu Glu Pro Leu Arg He Asp Ala Thr Gly Lys His Glu Gly 
40 45 50 

etc tat tta acg ttg gca acc ccg gag gca egg ttc ggc gcg gat gcc 
Leu Tyr Leu Thr Leu Ala Thr Pro Glu Ala Arg Phe Gly Ala Asp Ala 
55 60 65 

ccg gtg ate gtt tat ate cac ggc gga gga tat gac ggt ggc acg cgt 
Pro Val He Val Tyr He His Gly Gly Gly Tyr Asp Gly Gly Thr Arg 
70 75 80 85 

ttc gat gcc cgc acc gag ccc act ttc ttc cgt gag cag ggc ttt gtg 
Phe Asp Ala Arg Thr Glu Pro Thr Phe Phe Arg Glu Gin Gly Phe Val 
en 95 100 



211 



307 



355 



403 



gtg gtc tec ate gat tac cgc gtc ggc ctg gag ggc ttt gcg cgc ttc 451 
Val Val Ser lie Asp Tyr Arg Val Gly Leu Glu Gly Phe Ala Arg Phe 
105 HO H5 

cac gac gac gag gcc aat cgt tac cgc ggc ate gat gat tgc gtg etc 499 
His Asp Asp Glu Ala Asn Arg Tyr Arg Gly He Asp Asp Cys Val Leu 
120 125 130 

gcg ctg gag tgg gtg cag aaa aac ate gag cat ttc ggc ggc gat ccc 547 
Ala Leu Glu Trp Val Gin Lys Asn He Glu His Phe Gly Gly Asp Pro 
135 140 145 

acc aac gtc acc etc ate ggg cag tec gcg ggc gcc ggc ate gcg etc 595 
Thr Asn Val Thr Leu He Gly Gin Ser Ala Gly Ala Gly He Ala Leu 
150 155 160 165 



tgg etc acg cgc eta gac cac tat aaa ggt get ttt cga cgc ctg gtt 
Trp Leu Thr Arg Leu Asp His Tyr Lys Gly Ala Phe Arg Arg Leu Val 
170 175 180 

gcg etc tec ccc age ttc ccg cgc cag cca ttc get gcc cga aaa ggt 
Ala Leu Ser Pro Ser Phe Pro Arg Gin Pro Phe Ala Ala Arg Lys Gly 
185 19° 195 

get tta cga cgc gcc ctg ggc aaa ccc gtc acc cgc gcc teg ctg gcg 
Ala Leu Arg Arg Ala Leu Gly Lys Pro Val Thr Arg Ala Ser Leu Ala 
200 205 210 

ggc ate aag ccc gca cgc ttg gac aaa ggc tac cgt cgc ttt get cgc 
Gly He Lys Pro Ala Arg Leu Asp Lys Gly Tyr Arg Arg Phe Ala Arg 
215 220 225 



643 
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cgc tac ttc acc gac ctg gca etc ggc cct acc cca tac gac ccg aat 835 
Arg Tyr Phe Thr Asp Leu Ala Leu Gly Pro Thr Pro Tyr Asp Pro Asn 
230 235 240 245 

gag ctg gec gac ate gat ttg ate ate tec tec acc cgc gat gaa atg 883 
Glu Leu Ala Asp He Asp Leu He He Ser Ser Thr Arg Asp Glu Met 
250 255 260 

tac gga cac cgc gca ggc tta tgg ttc gac cag cgt ggc ttc ggc gca 931 
Tyr Gly His Arg Ala Gly Leu Trp Phe Asp Gin Arg Gly Phe Gly Ala 
265 270 275 

aaa ctg gec gcg cga ctt ttt ggc ctg gag aat teg gat acc aat att 979 
Lys Leu Ala Ala Arg Leu Phe Gly Leu Glu Asn Ser Asp Thr Asn He 
280 285 290 

aag gaa gec cca aga tgacaaccgc gttgtaggcc gca 1017 
Lys Glu Ala Pro Arg 
295 



<210> 408 
<211> 298 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Met Ser Ala Thr Ser Ser Val Thr Val Glu Cys Pro Ala Gly Thr He 
15 10 15 

Thr Gly Glu Pro His Tyr Phe Arg Ser He Pro Tyr Ala Lys Ala Arg 
20 25 30 

Pro Phe Ala Asp Ala Glu Lys Leu Glu Pro Leu Arg He Asp Ala Thr 
35 40 45 

Gly Lys His Glu Gly Leu Tyr Leu Thr Leu Ala Thr Pro Glu Ala Arg 
50 55 60 

Phe Gly Ala Asp Ala Pro Val He Val Tyr He His Gly Gly Gly Tyr 
65 70 75 80 

Asp Gly Gly Thr Arg Phe Asp Ala Arg Thr Glu Pro Thr Phe Phe Arg 
85 90 95 

Glu Gin Gly Phe Val Val Val Ser He Asp Tyr Arg Val Gly Leu Glu 
100 105 HO 

Gly Phe Ala Arg Phe His Asp Asp Glu Ala Asn Arg Tyr Arg Gly He 
115 120 125 

Asp Asp Cys Val Leu Ala Leu Glu Trp Val Gin Lys Asn He Glu His 
130 135 140 

Phe Gly Gly Asp Pro Thr Asn Val Thr Leu He Gly Gin Ser Ala Gly 
145 150 155 160 

Ala Gly He Ala Leu Trp Leu Thr Arg Leu Asp His Tyr Lys Gly Ala 
165 170 175 

Phe Arg Arg Leu Val Ala Leu Ser Pro Ser Phe Pro Arg Gin Pro Phe 
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180 185 190 

Ala Ala Arg Lys Gly Ala Leu Arg Arg Ala Leu Gly Lys Pro Val Thr 
195 200 205 

Arg Ala Ser Leu Ala Gly He Lys Pro Ala Arg Leu Asp Lys Gly Tyr 
210 215 220 

Arg Arg Phe Ala Arg Arg Tyr Phe Thr Asp Leu Ala Leu Gly Pro Thr 
225 230 235 240 

Pro Tyr Asp Pro Asn Glu Leu Ala Asp He Asp Leu He He Ser Ser 
245 250 255 

Thr Arg Asp Glu Met Tyr Gly His Arg Ala Gly Leu Trp Phe Asp Gin 
260 265 270 

Arg Gly Phe Gly Ala Lys Leu Ala Ala Arg Leu Phe Gly Leu Glu Asn 
275 280 285 

Ser Asp Thr Asn He Lys Glu Ala Pro Arg 
290 295 



<210> 409 
<211> 1761 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1738) 

<223> RXA02092 

<400> 409 

gcataactgc atattcatca aagcgttgcc ggtcacctgc ttcgtgccta gcctgggagg 

catgaatagt tcgacgtgga cacctcggta ctcaccgcat atg get aac agt gca 

Met Ala Asn Ser Ala 



gcg ggt teg atg ttg gcg gat gag atg gtg gtt ccc acc tea aca ggg 
Ala Gly Ser Val Leu Ala Asp Glu Met Val Val Pro Thr Ser Thr Gly 
10 15 20 

ttt gtt aaa ggc gtc aaa gga cca ggg ctt aaa acc tgg agg gga att 
Phe Val Lys Gly Val Lys Gly Pro Gly Leu Lys Thr Trp Arg Gly lie 
25 30 35 

ccc tac ggc cga aac act ggc gga aaa tat cgc ttc egg gca ccc egg 
Pro Tyr Gly Arg Asn Thr Gly Gly Lys Tyr Arg Phe Arg Ala Pro Arg 
40 45 50 

ccc gec aag aaa tgg gac ggc gtg cgc gat tgc tea atg ttc ggt gaa 
■ Pro Ala Lys Lys Trp Asp Gly Val Arg Asp Cys Ser Met Phe Gly Glu 
55 60 65 

gta act tct cag cca acg tac tec tgg aca gat aag att cgc ggt tea 
Val Ala Ser Gin Pro Thr Tyr Ser Trp Thr Asp Lys He Arg Gly Ser 
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gaa gac tgc ctt aac etc gat gtc gtg egg cct gat tec gaa gaa aag 
Glu Asp Cys Leu Asn Leu Asp Val Val Arg Pro Asp Ser Glu Glu Lys 
90 95 100 

ctt cct gtt gtg gtg tat etc cac ggc ggt tec ttc ate atg ggc tea 
Leu Pro Val Val Val Tyr Leu His Gly Gly Ser Phe lie Met Gly Ser 
105 HO H5 

tea age gaa aaa gcg ctg cgc gga tat aac etc gtc aca aac atg aat 
Ser Ser Glu Lys Ala Leu Arg Gly Tyr Asn Leu Val Thr Asn Met Asn 
120 125 130 

gtg gtc tac gtg tec gtt aat ttc cgc etc ggc get ttg ggc tat eta 
Val Val Tyr Val Ser Val Asn Phe Arg Leu Gly Ala Leu Gly Tyr Leu 
135 140 145 

gat ctg cgt tec gtg ggg gag gat tgc gta gec aac ccc gcg etc cac 
Asp Leu Arg Ser Val Gly Glu Asp Cys Val Ala Asn Pro Ala Leu His 
150 155 160 165 

gat cag etc ctg gec ctg cag tgg gtc age cgt aat ate aaa gca ttc 
Asp Gin Leu Leu Ala Leu Gin Trp Val Ser Arg Asn He Lys Ala Phe 
170 175 180 

ggt ggg gat cct gac aac gtc acc etc atg ggc gaa tec gcg ggc get 
Gly Gly Asp Pro Asp Asn Val Thr Leu Met Gly Glu Ser Ala Gly Ala 



403 



499 



547 



595 



643 



185 



190 195 



gca gca gtg gtt gca etc atg tgt gtg ccc get gca gga gga eta ttc 
Ala Ala Val Val Ala Leu Met Cys Val Pro Ala Ala Gly Gly Leu Phe 
200 205 210 

cac cgc gee ate gec caa tec gcg ccg gtc ate tct gtg cac tea tct 
His Arg Ala He Ala Gin Ser Ala Pro Val He Ser Val His Ser Ser 
215 220 225 

acc caa gca aaa ttc tgg gca cgt gaa ctg ate tac cgc atg gca ttg 
Thr Gin Ala Lys Phe Trp Ala Arg Glu Leu He Tyr Arg Met Ala Leu 
230 235 240 245 

ccc agg gaa acc acc ttg gat gaa ctg cgc caa gaa tec gee gat gat 
Pro Arg Glu Thr Thr Leu Asp Glu Leu Arg Gin Glu Ser Ala Asp Asp 
250 255 260 

eta gtg cgc gee ggg cag teg atg atg tgg cgc tec ggc gaa czg etc 
Leu Val Arg Ala Gly Gin Ser Met Met Trp Arg Ser Gly Glu Leu Leu 
265 270 275 

caa etc aac tct tgt tac ggg ccc acg gtg gat ggt tec ttg eta cct 
Gin Leu Asn Ser Cys Tyr Gly Pro Thr Val Asp Gly Ser Leu Leu Pro 
280 285 290 

gag cac ccg etc acc atg ttt gaa cag gga aga caa cac cgc att ccc 
Glu His Pro Leu Thr Met Phe Glu Gin Gly Arg Gin His Arg He Pro 
295 300 305 

ttc atg ate ggt act aat aac gga gaa act tct ttc tec aaa gee ttt 1075 
Phe Met He Gly Thr Asn Asn Gly Glu Thr Ser Phe Ser Lys Ala Phe 
310 315 320 325 



1027 



tat tta 



aga age tct gee cga cgt cgc tct gee tta cgc atg ctg tct 



1123 
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Tyr Leu Arg Ser Ser Ala Arg Arg Arg Ser Ala Leu Arg Met Leu Ser 
330 335 340 

gtg tat gat ccc cac aat gca gaa cgc gtg gtt age gec tat ggc gga 1171 
Val Tyr Asp Pro His Asn Ala Glu Arg Val Val Ser Ala Tyr Gly Gly 
345 350 355 

ggc gag gca cgc aca gac ttt tct gaa eta etc get gac gcg ctg ttc 1219 
Gly Glu Ala Arg Thr Asp Phe Ser Glu Leu Leu Ala Asp Ala Leu Phe 
360 365 370 

tgg gca ccg teg gtt aga ttg gcg cag teg cac gee tec caa gat gaa 1267 
Trp Ala Pro Ser Val Arg Leu Ala Gin Ser His Ala Ser Gin Asp Glu 
375 380 385 

gat acc tgg atg tac cgc ttc gat tac gee cca caa tec atg egg aaa 1315 
Asp Thr Trp Met Tyr Arg Phe Asp Tyr Ala Pro Gin Ser Met Arg Lys 
390 395 400 405 

ctt ggc etc ggc gcg att cac tct ttc gaa etc aac get gtc ttt ggc 1363 
Leu Gly Leu Gly Ala He His Ser Phe Glu Leu Asn Ala Val Phe Gly 
410 415 420 

gat cat gaa tct tct cgc tec atg aac ctt gcg aaa att. gec ggc ggc 1411 
Asp His Glu Ser Ser Arg Ser Met Asn Leu Ala Lys He Ala Gly Gly 
425 430 435 

atg gat cat ttg gat aaa gtc acc gaa ctt gtc caa gag cat tgg aag 1459 
Met Asp His Leu Asp Lys Val Thr Glu Leu Val Gin Glu His Trp Lys 
440 445 450 

caa ttc ate tac ttc ggc agg ccc ggt gaa gag tgg aag get tac cgc 1507 
Gin Phe He Tyr Phe Gly Arg Pro Gly Glu Glu Trp Lys Ala Tyr Arg 
455 460 465 

ggc cgc age gat acc gaa ccg ggc cgt get aca ttt gtc ate gat ate 1555 
Gly Arg Ser Asp Thr Glu Pro Gly Arg Ala Thr Phe Val He Asp He 
47 ° 475 480 485 

aac tec cga ate gcg tgg gat cca cgc cag gac aaa cgc acg gcg tgg 1603 
Asn Ser Arg He Ala Trp Asp Pro Arg Gin Asp Lys Arg Thr Ala Trp 
490 495 500 

gaa aat tac gac atg etc gaa tgg ggc aca ggc cgc cca gat eta gec 1651 
Glu Asn Tyr Asp Met Leu Glu Trp Gly Thr Gly Arg Pro Asp Leu Ala 
505 510 515 

aac gaa ctt gat ttc ate gag ccg gaa gag aca gaa gaa gag cag caa 1699 
Asn Glu Leu Asp Phe He Glu Pro Glu Glu Thr Glu Glu Glu Gin Gin 
520 525 530 

ttg aag tgg ctt age ctt atg cag ttt ttt gga agt aga taaatgagca 1748 
Leu Lys Trp Leu Ser Leu Met Gin Phe Phe Gly Ser Arg 
535 540 545 

tctggaaacg tct 1761 



<210> 410 
<21i> 546 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 410 

Met Ala Asn Ser Ala Ala Gly Ser Val Leu Ala Asp Glu Met Val Val 
1 5 10 15 

Pro Thr Ser Thr Gly Phe Val Lys Gly Val Lys Gly Pro Gly Leu Lys 
20 25 30 

Thr Trp Arg Gly He Pro Tyr Gly Arg Asn Thr Gly Gly Lys Tyr Arg 
35 40 45 

Phe Arg Ala Pro Arg Pro Ala Lys Lys Trp Asp Gly Val Arg Asp Cys 
50 55 60 

Ser Met Phe Gly Glu Val Ala Ser Gin Pro Thr Tyr Ser Trp Thr Asp 
65 70 75 80 

Lys He Arg Gly Ser Glu Asp Cys Leu Asn Leu Asp Val Val Arg Pro 
85 90 95 

Asp Ser Glu Glu Lys Leu Pro Val Val Val Tyr Leu His Gly Gly Ser 
100 105 HO 

Phe He Met Gly Ser Ser Ser Glu Lys Ala Leu Arg Gly Tyr Asn Leu 
115 120 125 

Val Thr Asn Met Asn Val Val Tyr Val Ser Val Asn Phe Arg Leu Gly 
130 135 140 

Ala Leu Gly Tyr Leu Asp Leu Arg Ser Val Gly Glu Asp Cys Val Ala 
145 150 155 160 

Asn Pro Ala Leu His Asp Gin Leu Leu Ala Leu Gin Trp Val Ser Arg 
165 170 175 

Asn He Lys Ala Phe Gly Gly Asp Pro Asp Asn Val Thr Leu Met Gly 
180 185 190 

Glu Ser Ala Gly Ala Ala Ala Val' Val Ala Leu Met Cys Val Pro Ala 
195 200 205 

Ala Gly Gly Leu Phe His Arg Ala He Ala Gin Ser Ala Pro Val He 
210 215 220 

Ser Val His Ser Ser Thr Gin Ala Lys Phe Trp Ala Arg Glu Leu lie 
225 230 235 240 

Tyr Arg Met Ala Leu Pro Arg Glu Thr Thr Leu Asp Glu Leu Arg Gin 
245 250 255 

Glu Ser Ala Asp Asp Leu Val Arg Ala Gly Gin Ser Met Met Trp Arg 
260 265 270 

Ser Gly Glu Leu Leu Gin Leu Asn Ser Cys Tyr Gly Pro Thr Val Asp 
275 280 285 

Gly Ser Leu Leu Pro Glu His Pro Leu Thr Met Phe Glu Gin Gly Arg 
290 295 300 

Gin His Arg lie Pro Phe Met He Gly Thr Asn Asn Gly Glu Thr Ser 
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Phe Ser Lys Ala Phe Tyr Leu Arg Ser Ser Ala Arg Arg Arg Ser Ala 
325 330 335 

Leu Arg Met Leu Ser Val Tyr Asp Pro His Asn Ala Glu Arg Val Val 
340 345 350 

Ser Ala Tyr Gly Gly Gly Glu Ala Arg Thr Asp Phe Ser Glu Leu Leu 
355 360 365 

Ala Asp Ala Leu Phe Trp Ala Pro Ser Val Arg Leu Ala Gin Ser His 
370 375 380 

Ala Ser Gin Asp Glu Asp Thr Trp Met Tyr Arg Phe Asp Tyr Ala Pro 
385 390 395 400 

Gin Ser Met Arg Lys Leu Gly Leu Gly Ala He His Ser Phe Glu Leu 
405 410 415 

Asn Ala Val Phe Gly Asp His Glu Ser Ser Arg Ser Met Asn Leu Ala 
420 425 430 

Lys He Ala Gly Gly Met Asp His Leu Asp Lys Val Thr Glu Leu Val 
435 440 445 

Gin Glu His Trp Lys Gin Phe He Tyr Phe Gly Arg Pro Gly Glu Glu 
450 455 460 

Trp Lys Ala Tyr Arg Gly Arg Ser Asp Thr Glu Pro Gly Arg Ala Thr 
465 470 475 480 

Phe Val He Asp He Asn Ser Arg He Ala Trp Asp Pro Arg Gin Asp 
485 490 495 

Lys Arg Thr Ala Trp Glu Asn Tyr Asp Met Leu Glu Trp Gly Thr Gly 
500 505 510 

Arq Pro Asp Leu Ala Asn Glu Leu Asp Phe He Glu Pro Glu Glu Thr 
515 520 525 

Glu Glu Glu Gin Gin Leu Lys Trp Leu Ser Leu Met Gin Phe Phe Gly 
530 535 540 

Ser Arg 
545 



<210> 411 
<211> 816 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (793) 

<223> RXN00658 



<400> 411 

cattgacacc cacaggttta ccagcatcac ggaaagrttg gatggatttt tactccggc 
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acaacgtctg gctggaagct cagccacgtg ctttctggtc gtg cgc cac gac gag 

Val Arg His Asp Glu 



cac tac cca get gcg gca aac etc att get ttc gat aag gga tgg tec 
His Tyr Pro Ala Ala Ala Asn Leu He Ala Phe Asp Lys Gly Trp Ser 



acc etc ate gee cct cag ctg gaa gat cca gag gcg gag gag ttc ace 
Thr Leu He Ala Pro Gin Leu Glu Asp Pro Glu Ala Glu Glu Phe Thr 
25 30 35 

gec gga ttc etc acc gaa tac cag gac aat ctg ate act gcg ggc atg 
Ala Gly Phe Leu Thr Glu Tyr Gin Asp Asn Leu He Thr Ala Gly Met 
40 45 50 

gag cac cag gcg etc gcg age ggc ttc ccg gtg ggg cgt cgc ttc aag 
Glu His Gin Ala Leu Ala Ser Gly Phe Pro Val Gly Arg Arg Phe Lys 



tec gat att get tta cga cgc tgc gat gcg gtg acc acc cac ate ggc 
Ser Asp He Ala Leu Arg Arg Cys Asp Ala Val Thr Thr His He Gly 



cac gaa cac tec gec gat ggt cac tgg agg ate tac gta ttc get ggc 
His Glu His Ser Ala Asp Gly His Trp Arg He Tyr Val Phe Ala Gly 
90 95 100 

caa gec acc cca caa gat tec gag tct gca ctg aac aag tgg gcg cag 
Gin Ala Thr Pro Gin Asp Ser Glu Ser Ala Leu Asn Lys Trp Ala Gin 
105 HO 115 

tgg atg gag gaa age gaa gac tea cca etc aac cgc ttc acc cca gaa 
Trp Met Glu Glu Ser Glu Asp Ser Pro Leu Asn Arg Phe Thr Pro Glu 
120 125 130 

gee ggc gac cgc aac gca gtc ttc gat ate aag get acc tac cag cag 
Ala Gly Asp Arg Asn Ala Val Phe Asp He Lys Ala Thr Tyr Gin Gin 
135 140 145 

cat tac cac tec ttc gac ctg ttc gat gcg cca gag gtc ttc ttc cca 
His Tyr His Ser Phe Asp Leu Phe Asp Ala Pro Glu Val Phe Phe Pro 
150 155 160 165 

cga gtt gga cca tac aag ctg caa aac etc gaa aac gtt tgg acc gca 
Arg Val Gly Pro Tyr Lys Leu Gin Asn Leu Glu Asn Val Trp Thr Ala 
170 175 130 

ctg gat tec caa gac ate ttt gag tec cgt ggc ate agt cgc gat ggc 
Leu Asp Ser Gin Asp He Phe Glu Ser Arg Gly He Ser Arg Asp Gly 
185 190 195 

gca att gtt gtc gtt cgc cca gac cag tac gtc gca gca gtc etc cca 
Ala He Val Val Val Arg Pro Asp Gin Tyr Val Ala Ala Val Leu Pro 
200 205 210 

etc gaa gac acc gca gca ctg get gag ttc ttc aat ggc aat ctg ctt 
Leu Glu Asp Thr Ala Ala Leu Ala Glu Phe Phe Asn Gly Asn Leu Leu 
215 220 225 

gag cca taaaccctaa attctaggaa cga 
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Glu Pro 
230 



<210> 412 
<211> 231 
<212> PRT 

<213> Corynebacterium glutamicura 
<400> 412 

Val Arg His Asp Glu His Tyr Pro Ala Ala Ala Asn Leu He Ala Phe 
1 5 10 15 

Asp Lys Gly Trp Ser Thr Leu He Ala Pro Gin Leu Glu Asp Pro Glu 
20 25 30 

Ala Glu Glu Phe Thr Ala Gly Phe Leu Thr Glu Tyr Gin Asp Asn Leu 
35 40 45 

He Thr Ala Gly Met Glu His Gin Ala Leu Ala Ser Gly Phe Pro Val 
50 55 60 

Gly Arg Arg Phe Lys Ser Asp He Ala Leu Arg Arg Cys Asp Ala Val 
65 70 75 80 

Thr Thr His He Gly His Glu His Ser Ala Asp Gly His Trp Arg He 
85 90 95 

Tyr Val Phe Ala Gly Gin Ala Thr Pro Gin Asp Ser Glu Ser Ala Leu 
100 105 HO 

Asn Lys Trp Ala Gin Trp Met Glu Glu Ser Glu Asp Ser Pro Leu Asn 
115 120 125 

Arg Phe Thr Pro Glu Ala Gly Asp Arg Asn Ala Val Phe Asp He Lys 
130 135 140 

Ala Thr Tyr Gin Gin His Tyr His Ser Phe Asp Leu Phe Asp Ala Pro 
145 150 155 160 

Glu Val Phe Phe Pro Arg Val Gly Pro Tyr Lys Leu Gin Asn Leu Glu 
165 170 175 

Asn Val Trp Thr Ala Leu Asp Ser Gin Asp He Phe Glu Ser Arg Gly 
180 185 190 

He Ser Arg Asp Gly Ala He Val Val Val Arg Pro Asp Gin Tyr Val 
195 200 205 

Ala Ala Val Leu Pro Leu Glu Asp Thr Ala Ala Leu Ala Glu Phe Phe 
210 215 220 

Asn Gly Asn Leu Leu Glu Pro 
225 230 



<210> 413 
<211> 418 
<212> DNA 

<213> Corynebacterium glutamicum 
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- 592 - 



<220> 

<221> CDS 

<222> (101) . . (418 

<223> FRXA00658 



<400> 413 

cattgacacc cacaggttta ccagcatcac ggaaagtttg gatggatttt tactccggcc 60 
acaacgtctg gctggaagct cagccacgtg ctttctggtc gtg cgc cac gac gag H 5 

Val Arg His Asp Glu 

- £ s k s s e: £ s: s e e s s; is e 163 

10 15 20 

S £ ne S ill £ 1- - - III til %Z ^ - - - 

25 30 35 

k s; is s £ s: £ s; £ e s; ;s ?s is sr, 259 

45 5 0 

SS S; - s s s ss £ S S! Ig £ s - 

60 65 

Ser Tsl Tie ?f t" 3 gCg gtg aCC acc cac at = 

Ser Asp lie Ala Leu Arg Arg Cys Asp Ala Val Thr Thr His He Gly 



ASP LyS GlY T fP Ser Thr Leu He Ala Pro Gin Leu Glu Asp Pro Glu 
20 25 30 



10 

„ Ser Thr Leu T 1 <= m =, 
20 

Ala G1U ^ Thr Ala G1 * Phe Thr Glu Tyr Gin Asp Asn Leu 

40 45 

118 T ^ Ala G1 ^ Met Glu His Gin Ala Leu Ala Ser Gly Phe Pro Val 

G1 / 5 ^ A ^ PhS LyS S " As P ^ Ala Leu Arg Arg Cys Asp Ala Val 

75 80 



355 



403 



His Glu T° tgg agg atC taC <? ta ttc get ggc 

Hxs Glu Hrs Ser Ala Asp Gly His Trp Arg He Tyr Val Phe Ala Gly 

caa gec acc cca caa 

Gin Ala Thr Pro Gin 418 
105 

<210> 414 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Val Arg His Asp Glu His Tyr Pro Ala Ala Ala Asn Leu He Ala Phe 
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Thr Thr His lie Gly His Glu His Ser Ala Asp Gly His Trp Arg lie 



Tyr Val Phe Ala Gly Gin Ala Thr Pro Gin 
100 105 



<210> 415 
<211> 2004 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1981) 
<223> RXA01385 

<400> 415 

atcacacttt cattcgcagt gtgatctgaa ctacatttct ggttactgta cggaacacgc 60 

tccgtgaatg agataggaaa tcccctcgaa aggaccagac atg cag ttt cat tat 115 

Met Gin Phe His Tyr 



gaa gga tac gca acc ggt gac cca atg gag atg cgc gcg gaa ggt age 
Glu Gly Tyr Ala Thr Gly Asp Pro Met Glu Met Arg Ala Glu Gly Ser 



gga ate aac cgc ccg gac gat etc ccc gag gtc atg gat gtt etc ate 
Gly lie Asn Arg Pro Asp Asp Leu Pro Glu Val Met Asp Val Leu lie 



gtt ggt gca ggt ccg get ggc acc ate gca gcg get cag ctt tec cga 
Val Gly Ala Gly Pro Ala Gly Thr He Ala Ala Ala Gin Leu Ser Arg 



ttc ccc aat gtg acc acc cgc etc gta gag aga age gac cgt cgc etc 
Phe Pro Asn Val Thr Thr Arg Leu Val Glu Arg Ser Asp Arg Arg Leu 



gaa eta gec aat gca gat ggc gtg cac tec cga acc att gaa act ttc 
Glu Leu Ala Asn Ala Asp Gly Val His Ser Arg Thr He Glu Thr Phe 
70 75 80 85 

cag gca ttt ggt ttc gec cac gag ate etc gec gaa get cat gaa ate 
Gin Ala Phe Gly Phe Ala His Glu He Leu Ala Glu Ala His Glu He 
90 95 100 

acc gac atg gcg ttc tgg aag ccg gac ceg caa aac cct cgt gag ate 
Thr Asp Met Ala Phe Trp Lys Pro Asp Pro Gin Asn Pro Arg Glu He 
105 110 115 

att cgc gac aac age acc cgc gag ctg cca cag cac ate agt gaa ttt 
He Arg Asp Asn Ser Thr Arg Glu Leu Pro Gin His He Ser Glu Phe 
120 125 130 

ccg atg gcg ttg etc acc cag acc cgc ate ate gac cac ttc aac egg 
Pro Met Ala Leu Leu Thr Gin Thr Arg He lie Asp His Phe Asn Arg 
135 14 0 14 5 
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883 



ttc atg aag aac tec cca acc agg atg aag cct gac tat gga tac gag 595 
Phe Met Lys Asn Ser Pro Thr Arg Met Lys Pro Asp Tyr Gly Tyr Glu 
150 155 160 165 

ttc gtg gac ttt gaa gta gaa gaa gac gca gaa tat ccg gta att gtc 643 
Phe Val Asp Phe Glu Val Glu Glu Asp Ala Glu Tyr Pro Val He Val 
170 175 180 

acc etc cgc cgc acc agt ggc gag caa act ggc gaa ttg gtc acc gtc 691 
Thr Leu Arg Arg Thr Ser Gly Glu Gin Thr Gly Glu Leu Val Thr Val 
185 190 195 

cga acc aag tac ctg gtc ggt gec gat ggt gca cga age caa gtg cgc 739 
Arg Thr Lys Tyr Leu Val Gly Ala Asp Gly Ala Arg Ser Gin Val Arg 
200 205 210 

aaa tea ctg gga tac cga etc caa ggt aag cag get aac cac get tgg 787 
Lys Ser Leu Gly Tyr Arg Leu Gin Gly Lys Gin Ala Asn His Ala Trp 
215 220 225 

ggt gtg atg gat att cac gcg aac acc gag ttc ccc gac gtg cgc aag 835 
Gly Val Met Asp He His Ala Asn Thr Glu Phe Pro Asp Val Arg Lys 
230 235 240 245 

aag tgc acc ate aaa tct gat teg ggt cgc acc ate ttg etc ate cca 
Lys Cys Thr He Lys Ser Asp Ser Gly Arg Thr He Leu Leu He Pro 
250 255 260 

cgt gag ggt ggc ttc etc ttc cgt etc tac gtt gac ctg ggc gaa gta 
Ara Glu Gly Gly Phe Leu Phe Arg Leu Tyr Val Asp Leu Gly Glu Val 
265 270 275 

cct gat gat ggc age aag get gtt cgt gat acc cca etc cag gat gtc 
Pro Asp Asp Gly Ser Lys Ala Val Arg Asp Thr Pro Leu Gin Asp Val 
280 285 290 

ate gac acc gcg aac cag ate atg get cca ttc acc etc gac gtg aaa 
He Asp Thr Ala Asn Gin He Met Ala Pro Phe Thr Leu Asp Val Lys 
295 300 305 

aac gtt gtg tgg aac tec ate tac gag gta ggc cac cgc gtc gca gac 
Asn Val Val Trp Asn Ser He Tyr Glu Val Gly His Arg Val Ala Asp 
310 315 320 325 

cat ttc gat gac cgt gtt tea gaa aaa acc teg age gaa cac cca cgc 
His Phe Asp Asp Arg Val Ser Glu Lys Thr Ser Ser Glu His Pro Arg 
330 335 340 

att ttc att get ggc gac gee tgc cac acc cac age get aag get ggc 
He Phe He Ala Gly Asp Ala Cys His Thr His Ser Ala Lys Ala Gly 
345 350 355 

cag ggc atg aac gtg tec atg cag gac gga ttc aac ctt ggc tgg aag 
Gin Gly Met Asn Val Ser Met Gin Asp Gly Phe Asn Leu Gly Trp Lys 
360 365 370 

ctt gga cat gtg gee age gga aat age cca cgc gaa eta ctt cag acc 
Leu Gly His Val Ala Ser Gly Asn Ser Pro Arg Glu Leu Leu Gin Thr 
375 380 385 



tac get gaa gag cgc gaa gac 



gee tac aag etc ate gag tac gac 



BGI-132CP 



- 595 - 



Tyr Ala Gl> 
390 



Glu Arg Glu Asp lie Ala Tyr Lys Leu lie Glu Tyr Asp 
395 400 405 



aag aac tgg tea aca etc atg gca aag cca age age gaa atg ggc agt 
Lys Asn Trp Ser Thr Leu Met Ala Lys Pro Ser Ser Glu Met Gly Ser 
410 415 420 

gec caa gac ctt gag gat ttc tac cgc gcg aac tct gag ttc aat gec 
Ala Gin Asp Leu Glu Asp Phe Tyr Arg Ala Asn Ser Glu Phe Asn Ala 
425 430 435 

ggc tac atg acc cac tat cct cct tct tec ate aca atg gat ggc age 
Gly Tyr Met Thr His Tyr Pro Pro Ser Ser lie Thr Met Asp Gly Ser 
440 445 450 

aac caa gat ctg gca aag ggc tac cca att ggc cga cgc ttc aag tea 
Asn Gin Asp Leu Ala Lys Gly Tyr Pro lie Gly Arg Arg Phe Lys Ser 
455 460 465 

gcg atg gtt ggt cga gtc tgc gac ttc acc gaa aca cac etc ggt cac 
Ala Met Val Gly Arg Val Cys Asp Phe Thr Glu Thr His Leu Gly His 
470 475 480 485 

caa gca aca gee gac gga cgc atg cgc gca tac gtc ttc gca gga tec 
Gin Ala Thr Ala Asp Gly Arg Met Arg Ala Tyr Val Phe Ala Gly Ser 
490 495 500 

gat gca ctt aac ggc gag ggt tct gag eta gac cgc tgg gca gaa tgg 
Asp Ala Leu Asn Gly Glu Gly Ser Glu Leu Asp Arg Trp Ala Glu Trp 
505 510 515 

gca gag gcg aac ctt gac ccc acg ctt gtc gac gec aag gtg att tac 
Ala Glu Ala Asn Leu Asp Pro Thr Leu Val Asp Ala Lys Val lie Tyr 
520 525 530 

caa age cct tat acc gag etc gac acc cgc cag gtt cca tec gtg ttc 
Gin Ser Pro Tyr Thr Glu Leu Asp Thr Arg Gin Val Pro Ser Val Phe 
535 540 545 

aaa cct gca gtc ggg ate ttc gaa ctg acc aat gtg gaa aac tec ttc 
Lys Pro Ala Val Gly lie Phe Glu Leu Thr Asn Val Glu Asn Ser Phe 
550 555 560 565 

ggt ate acc acg gac tec gac ate ttt gat agt cgc gag ate tec cgc 
Gly lie Thr Thr Asp Ser Asp lie Phe Asp Ser Arg Glu lie Ser Arg 
570 575 580 

gat ggt gtc gtg gtg gta gtc cga cca gac caa tac gtt tec gga ate 
Asp Gly Val Val Val Val Val Arg Pro Asp Gin Tyr Val Ser Gly He 
585 590 595 

ttc cca etc act gat acc caa ggg ctt ggc gaa ttc etc acc gga tac 
Phe Pro Leu Thr Asp Thr Gin Gly Leu Gly Glu Phe Leu Thr GLy Tyr 
600 605 610 

ttc ccc aaa atg aaa ggc gca cat cag eta ate aac gcg aac 
Phe Pro Lys Met Lys Gly Ala His Gin Leu He Asn Ala Asn 
615 620 625 



taaggcacag ctgttaaaac agt 
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<210> 416 
<211> 627 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Met Gin Phe His Tyr Glu Gly Tyr Ala Thr Gly Asp Pro Met Glu Met 
1 5 10 15 

Arg Ala Glu Gly Ser Gly He Asn Arg Pro Asp Asp Leu Pro Glu Val 
20 25 30 

Met Asp Val Leu He Val Gly Ala Gly Pro Ala Gly Thr He Ala Ala 
35 40 45 

Ala Gin Leu Ser Arg Phe Pro Asn Val Thr Thr Arg Leu Val Glu Arg 
50 55 60 

Ser Asp Arg Arg Leu Glu Leu Ala Asn Ala Asp Gly Val His Ser Arg 
65 70 75 80 

Thr He Glu Thr Phe Gin Ala Phe Gly Phe Ala His Glu He Leu Ala 
85 90 95 

Glu Ala His Glu He Thr Asp Met Ala Phe Trp Lys Pro Asp Pro Gin 
100 105 HO 

Asn Pro Arg Glu He He Arg Asp Asn Ser Thr Arg Glu Leu Pro Gin 
115 120 125 

His He Ser Glu Phe Pro Met Ala Leu Leu Thr Gin Thr Arg He He 
130 135 140 

Asp His Phe Asn Arg Phe Met Lys Asn Ser Pro Thr Arg Met Lys Pro 
145 150 155 160 

Asp Tyr Gly Tyr Glu Phe Val Asp Phe Glu Val Glu Glu Asp Ala Glu 
165 170 175 

Tyr Pro Val He Val Thr Leu Arg Arg Thr Ser Gly Glu Gin Thr Gly 
180 185 190 

Glu Leu Val Thr Val Arg Thr Lys Tyr Leu Val Gly Ala Asp Gly Ala 
195 200 205 

Arg Ser Gin Val Arg Lys Ser Leu Gly Tyr Arg Leu Gin Gly Lys Gin 
210 215 220 

Ala Asn His Ala Trp Gly Val Met Asp He His Ala Asn Thr Glu Phe 
225 230 235 240 

Pro Asp Val Arg Lys Lys Cys Thr He Lys Ser Asp Ser Gly Arg Thr 
245 250 255 

He Leu Leu He Pro Arg Glu Gly Gly Phe Leu Phe Arg Leu Tyr Val 
260 265 270 

Asp Leu Gly Glu Val Pro Asp Asp Gly Ser Lys Ala Val Arg Asp Thr 
275 280 285 
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Pro Leu Gin Asp Val He Asp Thr Ala Asn Gin He Met Ala Pre Phe 
290 295 300 

Thr Leu Asp Val Lys Asn Val Val Trp Asn Ser He Tyr Glu Val Gly 
305 310 315 320 

His Arg Val Ala Asp His Phe Asp Asp Arg Val Ser Glu Lys Thr Ser 
325 330 335 

Ser Glu His Pro Arg He Phe He Ala Gly Asp Ala Cys His Thr His 
340 345 350 

Ser Ala Lys Ala Gly Gin Gly Met Asn Val Ser Met Gin Asp Gly Phe 
355 360 365 

Asn Leu Gly Trp Lys Leu Gly His Val Ala Ser Gly Asn Ser Pro Arg 
370 375 380 

Glu Leu Leu Gin Thr Tyr Ala Glu Glu Arg Glu Asp He Ala Tyr Lys 
385 390 395 400 

Leu He Glu Tyr Asp Lys Asn Trp Ser Thr Leu Met Ala Lys Pro Ser 
405 410 415 

Ser Glu Met Gly Ser Ala Gin Asp Leu Glu Asp Phe Tyr Arg Ala Asn 
420 425 430 

Ser Glu Phe Asn Ala Gly Tyr Met Thr His Tyr Pro Pro Ser Ser He 
435 440 445 

Thr Met Asp Gly Ser Asn Gin Asp Leu Ala Lys Gly Tyr Pro He Gly 
450 455 460 

Arg Arg Phe Lys Ser Ala Met Val Gly Arg Val Cys Asp Phe Thr Glu 
465 470 475 480 

Thr His Leu Gly His Gin Ala Thr Ala Asp Gly Arg Met Arg Ala Tyr 
485 490 495 

Val Phe Ala Gly Ser Asp Ala Leu Asn Gly Glu Gly Ser Glu Leu Asp 
500 505 510 

Arg Tro Ala Glu Trp Ala Glu Ala Asn Lea Asp Pro Thr Leu Val Asp 
515 520 525 

Ala Lys Val He Tyr Gin Ser Pro Tyr Thr Glu Leu Asp Thr Arg Gin 
530 535 540 

Val Pro Ser Val Phe Lys Pro Ala Val Gly He Phe Glu Leu Thr Asn 
545 550 555 560 

Val Glu Asn Ser Phe Gly He Thr Thr Asp Ser Asp He Phe Asp Ser 
565 570 575 

Arg Glu He Ser Arg Asp Gly Val Val Val Val Val Arg Pro Asp Gin 
580 585 590 

Tyr Val Ser Gly He Phe Pro Leu Thr Asp Thr Gin Gly Leu Gly Glu 
595 600 605 

Phe Leu Thr Gly Tyr Phe Pro Lys Met Lys Gly Ala His Gin Leu He 
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Asn Ala Asn 
625 



<210> 417 
<211> 735 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN01461 



<400> 417 

tcgactatga cgagacccgt gaaaacttcg cgcttggtta caagttcgac atcgtccttc 

gtggccgcaa cgccacccca tttgagtaaa gggttttgca atg att gat aca ggg 

Met lie Asp Thr Gly 



aag aac ggc gag ttc cgc tac gag cag teg aat ate ate gat cag aac 
Lys Asn Gly Glu Phe Arg Tyr Glu Gin Ser Asn lie lie Asp Gin Asn 



gaa gee gag ttc ggc ate act cct tea cag acc gtg ggc cct tac gtc 
Glu Ala Glu Phe Gly He Thr Pro Ser Gin Thr Val Gly Pro Tyr Val 



cac ate ggt ttg acc ctt gaa ggt gcg gag cat etc gtg gag cca ggt 
His He Gly Leu Thr Leu Glu Gly Ala Glu His Leu Val Glu Pro Gly 



teg gaa ggc gcg gtg tec ttt act gtt tec gca act gat ggc aac ggc 
Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala Thr Asp Gly Asn Gly 



gac ccc ate gcg gat gec atg ttt gaa ctg tgg cag gec gat cca gag 
Asp Pro He Ala Asp Ala Met Phe Glu Leu Trp Gin Ala Asp Pro Glu 



ggc ate cac aac tct gat ttg gat cca aac cgc aca gca cca gca acc 

Gly He His Asn Ser Asp Leu Asp Pro Asn Arg Thr Ala Pro Ala Thr 
90 95 100 

gca gat ggc ttc cgc ggg ctt ggt cgc gcg atg gca aac gcg cag ggt 

Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met Ala Asn Ala Gin Gly 
105 HO 115 

gag gca acg ttc acc act ttg gtt ccg gga gca ttc gca gat gag gca 

Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala Phe Ala Asp Glu Ala 
120 125 130 

cca cac ttc aag gtt ggt gtg ttc gee cgt ggc atg ctg gag cgt ctg 

Pro His Phe Lys Val Gly Val Phe Ala Arg Gly Met Leu Glu Arg Leu 
135 140 145 

tac act cgc gca tac ctg cca gac gec gat ttg age acc gac cca gtt 
Tyr Thr Arg Ala Tyr Leu Pro Asp Ala Asp Leu Ser Thr Asp Pro Val 
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ttg get gtg gtc cca get gat cga cgt gac etc ctg gtg get caa aag 643 
Leu Ala Val Val Pro Ala Asp Arg Arg Asp Leu Leu Val Ala Gin Lys 
170 175 180 

ace gat gat gga ttc cgc ttc gac ate act gtc cag get gaa gac aat 691 
Thr Asp Asp Gly Phe Arg Phe Asp lie Thr Val Gin Ala Glu Asp Asn 
185 190 195 

gaa acc cca ttt ttt gga etc taaattgacc cgatctttat act 735 
Glu Thr Pro Phe Phe Gly Leu 
200 



<210> 418 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 418 

Met lie Asp Thr Gly Lys Asn Gly Glu Phe Arg Tyr Glu Gin Set Asn 
15 10 15 

He He Asp Gin Asn Glu Ala Glu Phe Gly He Thr Pro Ser Gl/i Thr 
20 25 30 

Val Gly Pro Tyr Val His He Gly Leu Thr Leu Glu Gly Ala Glu His 
35 40 45 

Leu Val Glu Pro Gly Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala 
50 55 60 

Thr Asp Gly Asn Gly Asp Pro He Ala Asp Ala Met Phe Glu Leu Trp 
65 70 75 80 

Gin Ala Asp Pro Glu Gly He His Asn Ser Asp Leu Asp Pro Asn Arg 
85 90 95 

Thr Ala Pro Ala Thr Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met 
100 105 HO 

Ala Asn Ala Gin Gly Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala 
115 120 125 

Phe Ala Asp Glu Ala Pro His Phe Lys Val Gly Val Phe Ala Arg Gly 
130 135 14 0 

Met Leu Glu Arg Leu Tyr Thr Arg Ala Tyr Leu Pro Asp Ala Asp Leu 
145 150 155 160 

Ser Thr Asp Pro Val Leu Ala Val Val Pro Ala Asp Arg Arg Asp Leu 
165 170 175 

Leu Val Ala Gin Lys Thr Asp Asp Gly Phe Arg Phe Asp He Thr Val 

180 185 190 



Gin Ala Glu Asp Asn Glu Thr Pro Phe Phe Gly Leu 
195 200 
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<210> 419 
<211> 559 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (559) 

<223> FRXA01461 



<400> 419 

tcgactatga cgagacccgt gaaaacttcg cgcttggtta caagttcgac atcgtccttc 60 

gtggccgcaa cgccacccca tttgagtaaa gggttttgca atg att gat aca ggg 11! 

Met lie Asp Thr Gly 
1 5 



aag aac ggc gag ttc cgc tac gag cag teg aat ate ate gat cag aac 
Lys Asn Gly Glu Phe Arg Tyr Glu Gin Ser Asn He He Asp Gin Asn 
10 15 20 

gaa gec gag ttc ggc ate act cct tea cag acc gtg ggc cct tac gtc 
Glu Ala Glu Phe Gly He Thr Pro Ser Gin Thr Val Gly Pro Tyr Val 
25 30 35 

cac ate ggt ttg acc ctt gaa ggt gcg gag cat etc gtg gag cca ggt 
His He Gly Leu Thr Leu Glu Gly Ala Glu His Leu Val Glu Pro Gly 
40 45 50 

teg gaa ggc gcg gtg tec ttt act gtr tec gca act gat ggc aac ggc 
Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala Thr Asp Gly Asn Gly 
55 60 65 

gac ccc ate gcg gat gec atg ttt gaa ctg tgg cag gec gat cca gag 
Asp Pro He Ala Asp Ala Met Phe Glu Leu Trp Gin Ala Asp Pro Glu 
70 75 80 85 

ggc ate cac aac tct gat ttg gat cca aac cgc aca gca cca gca acc 
Gly He His Asn Ser Asp Leu Asp Pro Asn Arg Thr Ala Pro Ala Thr 
90 95 100 

gca gat ggc ttc cgc ggg ctt ggt cgc gcg atg gca aac gcg cag ggt 
Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met Ala Asn Ala GLn Gly 
105 HO H5 

gag gca acg ttc acc act ttg gtt ccg gga gca ttc gca gat gag gca 
Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala Phe Ala Asp Glu Ala 
120 125 130 

cca cac ttc aag gtt ggt gtg ttc gee cgt ggc atg ctg gag cgt ctg 
Pro His Phe Lys Val Gly Val Phe Ala Arg Gly Met Leu Glu Arg Leu 
135 140 145 

tac act cgc gca 
Tyr Thr Arg Ala 

150 



<210> 420 
<211> 153 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 420 

Met He Asp Thr Gly Lys Asn Gly Glu Phe Arg Tyr Glu Gin Ser Asn 
15 10 15 

He He Asp Gin Asn Glu Ala Glu Phe Gly He Thr Pro Ser Gin Thr 
20 25 30 

Val Gly Pro Tyr Val His He Gly Leu Thr Leu Glu Gly Ala Glu His 
35 40 45 

Leu Val Glu Pro Gly Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala 
50 55 60 

Thr Asp Gly Asn Gly Asp Pro He Ala Asp Ala Met Phe Glu Leu Trp 
65 70 75 80 

Gin Ala Asp Pro Glu Gly He His Asn Ser Asp Leu Asp Pro Asn Arg 
85 90 95 

Thr Ala Pro Ala Thr Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met 
100 105 HO 

Ala Asn Ala Gin Gly Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala 
115 120 125 

Phe Ala Asp Glu Ala Pro His Phe Lys Val Gly Val Phe Ala Arg Gly 
130 135 140 

Met Leu Glu Arg Leu Tyr Thr Arg Ala 
145 150 



<210> 421 
<211> 813 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> RXA01462 

<400> 421 

ttcgcgcgcg atctgacatg ttcgccccgc gaactacttg tcaacggcct caatcatccc 60 

tactttgaga tctatatcac tagacgcaga aaggtctcgc atg gac ate cca cac 115 

Met Asp He Pro His 



ttc gec ccg acg gga ggc gaa tac tec cca ctg cac ttc ccg gag tac 

Phe Ala Pro Thr Gly Gly Glu Tyr Ser Pro Leu His Phe Pro Glu Tyr 

10 15 20 

egg acc acc ate aag cgc aac cca age aac gat etc ate atg gtt cct 

Arg Thr Thr He Lys Arg Asn Pro Ser Asn Asp Leu He Met Val Pro 

25 30 35 

agt cgc etc ggc gag tec acg gga cct gtc ttc ggc gac cgc gac ttg 
Ser Arg Leu Gly Glu Ser Thr Gly Pro Val Phe Gly Asp Arg Asp Leu 
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gga gac ate gac aac gac atg acc aag gtg aac ggt ggc gag get ate 307 
Gly Asp lie Asp Asn Asp Met Thr Lys Val Asn Gly Gly Glu Ala lie 



ggc cag cgc ate ttc gtt cac ggc cgt gtc etc ggt ttc gat ggc aag 
Gly Gin Arg He Phe Val His Gly Arg Val Leu Gly Phe Asp Gly Lys 



cca gtt ccg cac acc ttg gtc gag gcg tgg cag gca aac gec gca ggc 403 

Pro Val Pro His Thr Leu Val Glu Ala Trp Gin Ala Asn Ala Ala Gly 

90 95 100 

cgt tac cgc cac aag aat gac tec tgg cca gcg cca ctg gat cca cac 451 

Arg Tyr Arg His Lys Asn Asp Ser Trp Pro Ala Pro Leu Asp Pro His 
105 110 115 

ttc aac ggt gtt gca cgt act etc acc gac aag gac ggc cag tac cac 499 

Phe Asn Gly Val Ala Arg Thr Leu Thr Asp Lys Asp Gly Gin Tyr His 
120 125 130 

ttc tgg acc gtt atg cca ggt aat tac cct tgg ggt aac cac cac aac 547 

Phe Trp Thr Val Met Pro Gly Asn Tyr Pro Trp Gly Asn His His Asn 

135 140 " 145 

gca tgg cgc ccg gcg cac att cac ttc teg etc tat ggt cgt cag ttt 595 

Ala Trp Arg Pro Ala His He His Phe Ser Leu Tyr Gly Arg Gin Phe 

150 ' " 155 160 ' 165 

acg gag cgt ctg gtc acc cag atg tac ttc ccg aac gat cca ttg ttc 643 

Thr Glu Arg Leu Val Thr Gin Met Tyr Phe Pro Asn Asp Pro Leu Phe 

170 175 180 

ttc cag gat ccg ate tac aac gcg gtg cca aag ggt gca cgt gag cgc 691 

Phe Gin Asp Pro He Tyr Asn Ala Val Pro Lys Gly Ala Arg Glu Arg 
185 190 195 

atg ate gca acg ttc gac tat gac gag acc cgt gaa aac ttc gcg ctt 739 

Met lie Ala Thr Phe Asp Tyr Asp Glu Thr Arg Glu Asn Phe Ala Leu 
200 205 210 

ggt tac aag ttc gac ate gtc ctt cgt ggc cgc aac gec acc cca ttt 787 

Gly Tyr Lys Phe Asp He Val Leu Arg Gly Arg Asn Ala Thr Pro Phe 

215 22C 225 

gag taaagggttt tgcaatgatt gat 813 

Glu 

230 



<210> 422 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Met Asp He Pro His Phe Ala Pro Thr Gly Gly Glu Tyr Ser Pro Leu 



His Phe Pro Glu Tyr Arg Tnr Thr He Lys Arg Asn Pro Ser Asn Asp 
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20 25 3U 

Leu He Met Val Pro Ser Arg Leu Gly Glu Ser Thr Gly Pro Val Phe 
35 40 45 

Gly Asp Arg Asp Leu Gly Asp He Asp Asn Asp Met Thr Lys Val Asn 
50 55 60 

Gly Gly Glu Ala He Gly Gin Arg He Phe Val His Gly Arg Val Leu 
65 70 75 80 

Gly Phe Asp Gly Lys Pro Val Pro His Thr Leu Val Glu Ala Trp Gin 
85 90 95 

Ala Asn Ala Ala Gly Arg Tyr Arg His Lys Asn Asp Ser Trp Pro Ala 
100 105 HO 

Pro Leu Asp Pro His Phe Asn Gly Val Ala Arg Thr Leu Thr Asp Lys 
115 120 125 

Asp Gly Gin Tyr His Phe Trp Thr Val Met Pro Gly Asn Tyr Pro Trp 
130 135 140 

Gly Asn His His Asn Ala Trp Arg Pro Ala His He His Phe Ser Leu 
145 150 155 160 

Tyr Gly Arg Gin Phe Thr Glu Arg Leu Val Thr Gin Met Tyr Phe Pro 
165 170 175 

Asn Asp Pro Leu Phe Phe Gin Asp Pro He Tyr Asn Ala Val Pro Lys 
180 185 190 

Gly Ala Arg Glu Arg Met He Ala Thr Phe Asp Tyr Asp Glu Thr Arg 
195 200 205 

Glu Asn Phe Ala Leu Gly Tyr Lys Phe Asp He Val Leu Arg Gly Arg 
210 215 220 

Asn Ala Thr Pro Phe Glu 
225 230 



<210> 423 
<211> 1614 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (1591) 

<223> RXN00641 

<400> 423 

tgcggaattg ctcgcaaatg tcacacaccg cttcaaagca aaaacgaaaa cgacatcgcg 60 

gtggcaatac caacttcttt tcactctctt ggaggttcac atg tec aca cca gtt 115 

Met Ser Thr Pro Val 
1 5 

tea aat ttg gca age gzt cag aaa act ctg gac cat gcg ctt gag gac 163 
Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp His Ala Leu Glu Asp 
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cgc cct gaa gag gga ate gtc cgc gtc aac cgc aac ate ttc act gac 
Arg Pro Glu Glu Gly lie Val Arg Val Asn Arg Asn lie Phe Thr Asp 



cct gag ate ttc gag ctg gag atg cgc cac ate ttc gaa ggc ate tgg 
Pro Glu He Phe Glu Leu Glu Met Arg His He Phe Glu Gly lie Trp 



atg gac atg get cac gag tec cag ate cct aac ggt gga gac tac ttc 307 
Met Asp Met Ala His Glu Ser Gin He Pro Asn Gly Gly Asp Tyr Phe 



ace ace tac att ggc tgc cag egg ate atg ate acc cgt tec aag gaa 
Thr Thr Tyr He Gly Cys Gin Arg He Met He Thr Arg Ser Lys Glu 



ggc aca etc aac ggc ctg ate aac gcg tgt tct cac cgt ggc gee atg 
Gly Thr Leu Asn Gly Leu He Asn Ala Cys Ser His Arg Gly Ala Met 
90 95 ICO 

etc tgc cgt ggc aag agt gac aac cgc acc tec ttg acc tgc cca ttc 
Leu Cys Arg Gly Lys Ser Asp Asn Arg Thr Ser Leu Thr Cys Pro Phe 
105 110 115 

cac ggc tgg cca ttc tgc aac ggc ggc gca ctg etc aag gtc aag ggc 
His Gly Trp Pro Phe Cys Asn Gly Gly Ala Leu Leu Lys Val Lys Gly 
120 125 130 

gaa aaa gaa ggc gec tac cca gag aat ttc cgc acc gac ggc tec cac 
Glu Lys Glu Gly Ala Tyr Pro Glu Asn Phe Arg Thr Asp Gly Ser His 
135 140 145 

gat gtg cgt cgc gtt cct aag tta gag tec tac cgt ggc ttc etc ttc 
Asp Val Arg Arg Val Pro Lys Leu Glu Ser Tyr Arg Gly Phe Leu Phe 
150 155 160 165 

ggc tec etc aac gat gat gtc gtt tct ttg gaa gag cac etc ggc gac 
Gly Ser Leu Asn Asp Asp Val Val Ser Leu Glu Glu His Leu Gly Asp 
170 175 180 

acc cgt acc gtc att gac atg ctg gtt gac caa tec cca gaa ggc etc 
Thr Arg Thr Val He Asp Met Leu Val Asp Gin Ser Pro Glu Gly Leu 
185 190 195 

gaa gta ctg cgc gga tec tec acc tac acc tac gac ggc aac tgg aag 
Glu Val Leu Arg Gly Ser Ser Thr Tyr Thr Tyr Asp Gly Asn Trp Lys 
200 205 210 

etc cag acc gaa aac ggt gca gac ggc tac cac gtt tec tec acc cac 
Leu Gin Thr Glu Asn Gly Ala Asp Gly Tyr His Val Ser Ser Thr His 
215 220 225 

tgg aac tac get gca acc acc tec cgc cgt ggc act ggt gaa tec gcg 
Trp Asn Tyr Ala Ala Thr Thr Ser Arg Arg Gly Thr Gly Glu Ser Ala 
230 235 240 245 

aac gaa acc aag gca atg gac get ggt acc tgg ggc aag cag ggt ggc 
Asn Glu Thr Lys Ala Met Asp Ala Gly Thr Trp Gly Lys Gin Gly Gly 
250 255 260 
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gga tac ttc tec tac cct tac ggc cac atg ctg ctg tgg atg tgg tgg 
Gly Tyr Phe Ser Tyr Pro Tyr Gly His Met Leu Leu Trp Met Trp Trp 
265 270 275 

ggc aac cca gaa gac cgc cca ctg ttc gag cgc cgc gac gag ttc aag 
Gly Asn Pro Glu Asp Arg Pro Leu Phe Glu Arg Arg Asp Glu Phe Lys 
280 285 290 



aag gaa ttc ggc gaa gaa aag ggc gac 
Lys Glu Phe Gly Glu Glu Lys Gly Gli 
295 300 



ttc atg gtt ggt get tec cgc 
Phe Met Val Gly Ala Ser Arg 
305 



aat ctg tgc etc tac ccc aat gtt tac ctg atg gat cag ttc tec tea 
Asn Leu Cys Leu Tyr Pro Asn Val Tyr Leu Met Asp Gin Phe Ser Ser 
310 315 320 325 

cag ate cgc cac ate cgc cca ate tea gtt gat cag acc gaa gtc acc 
Gin lie Arg His lie Arg Pro lie Ser Val Asp Gin Thr Glu Val Thr 
330 335 340 

ate tac tgc ate gca cct aag ggc gag tec gcg gaa gca cgt gca aac 
lie Tyr Cys lie Ala Pro Lys Gly Glu Ser Ala Glu Ala Arg Ala Asn 
345 350 355 

cgc ate cgc cag tac gaa gac ttc ttc aac gca acg ggc atg gca acc 
Arg He Arg Gin Tyr Glu Asp Phe Phe Asn Ala Thr Gly Met Ala Thr 
360 365 370 

cca gat gac ctg gag gaa ttc cgc tec tgc cag aag acc tac cag gca 
Pro Asp Asp Leu Glu Glu Phe Arg Ser Cys Gin Lys Thr Tyr Gin Ala 
375 380 385 

tct gee ttc cca tgg aat gac atg acc cgc ggt ttg ggc cac cag gta 
Ser Ala Phe Pro Trp Asn Asp Met Thr Arg Gly Leu Gly His Gin Val 
390 395 400 405 

cag gga cca aac gag gtt gee aag ggc eta ggc atg aac gaa gtt ctt 
Gin Gly Pro Asn Glu Val Ala Lys Gly Leu Gly Met Asn Glu Val Leu 
410 415 420 

tec tec gga gca cgc acc gaa gat gaa ggc etc tac cca ate cag cac 
Ser Ser Gly Ala Arg Thr Glu "Asp Glu Gly Leu Tyr Pro He Gin His 
425 430 435 

ggc ttc tgg cat gaa etc atg cag gag get gtg aat aag cag age ate 
Gly Phe Trp His Glu Leu Met Gin Glu Ala Val Asn Lys Gin Ser He 
440 445 450 

aag gaa aag gaa ttg get gac gat acc get tct tec ctt gee acc gta 
Lys Glu Lys Glu Leu Ala Asp Asp Thr Ala Ser Ser Leu Ala Thr Val 
455 460 465 

get gca gee aaa ate cgt gag gaa gca aag gca gee gcg aag tec gac 
Ala Ala Ala Lys He Arg Glu Glu Ala Lys Ala Ala Ala Lys Ser Asp 
470 475 480 485 



get gga gag cct cgc cgc cgt cgt cgc acc cgc ggt tagtegtega 
Ala Gly Glu Pro Arg Arg Arg Arg Arg Thr Arg Gly 
490 495 
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aaagcaaaaa ate 



<210> 424 
<211> 497 
<212> PRT 

<213> Corynebacterium glutc 



<400> 424 

Met Ser Thr Pro Val Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp 



His Ala Leu Glu Asp Arg Pro Glu Glu Gly He Val Arg Val Asn Arg 



Asn He Phe Thr Asp Pro Glu lie Phe Glu Leu Glu Met Arg His He 
35 40 45 

Phe Glu Gly He Trp Met Asp Met Ala His Glu Ser Gin He Pro Asn 



Gly Gly Asp Tyr Phe Thr Thr Tyr He Gly Cys Gin Arg He Met He 
65 70 75 80 

Thr Arg Ser Lys Glu Gly Thr Leu Asn Gly Leu He Asn Ala Cys Ser 
85 ~ 90 95 

His Arg Gly Ala Met Leu Cys Arg Gly Lys Ser Asp Asn Arg Thr Ser 

100 105 " 110 

Leu Thr Cys Pro Phe His Gly Trp Pro Phe Cys Asn Gly Gly Ala Leu 
115 120 ' 125 

Leu Lys Val Lys Gly Glu Lys Glu Gly Ala Tyr Pro Glu Asn Phe Arg 
130 ~ 135 140 

Thr Asp Gly Ser His Asp Val Arg Arg Val Pro Lys Leu Glu Ser Tyr 
145 150 155 160 

Arg Gly Phe Leu Phe Gly Ser Leu Asn Asp Asp Val Val Ser Leu Glu 
165 170 175 

Glu His Leu Gly Asp Thr Arg Thr Val He Asp Met Leu Val Asp Gin 

180 185 " 190 

Ser Pro Glu Gly Leu Glu Val Leu Arg Gly Ser Ser Thr Tyr Thr Tyr 
195 200 205 

Asp Gly Asn Trp Lys Leu Gin Thr Glu Asn Gly Ala Asp Gly Tyr His 
210 215 220 

Val Ser Ser Thr His Trp Asn Tyr Ala Ala Thr Thr Ser Arg Arg Gly 
225 230 235 240 

Thr Gly Glu Ser Ala Asn Glu Thr Lys Ala Met Asp Ala Gly Thr Trp 
245 250 255 

Gly Lys Gin Gly Gly Gly Tyr Phe Ser Tyr Pro Tyr Gly His Met Leu 

260 265 270 

Leu Trp Met Trp Trp Gly Asn Pro Glu Asp Arg Pro Leu Phe Glu Arg 



BGI-132CP 



- 607 - 



275 280 285 

Arg Asp Glu Phe Lys Lys Glu Phe Gly Glu Glu Lys Gly Glu Phe Met 
290 295 300 

Val Gly Ala Ser Arg Asn Leu Cys Leu Tyr Pro Asn Val Tyr Leu Met 
305 310 315 320 

Asp Gin Phe Ser Ser Gin lie Arg His He Arg Pro He Ser Val Asp 
325 330 335 

Gin Thr Glu Val Thr He Tyr Cys He Ala Pro Lys Gly Glu Ser Ala 
340 345 350 

Glu Ala Arg Ala Asn Arg He Arg Gin Tyr Glu Asp Phe Phe Asn Ala 
355 360 365 

Thr Gly Met Ala Thr Pro Asp Asp Leu Glu Glu Phe Arg Ser Cys Gin 
370 375 380 

Lys Thr Tyr Gin Ala Ser Ala Phe Pro Trp Asn Asp Met Thr Arg Gly 
385 390 395 400 

Leu Gly His Gin Val Gin Gly Pro Asn Glu Val Ala Lys Gly Leu Gly 
405 410 415 

Met Asn Glu Val Leu Ser Ser Gly Ala Arg Thr Glu Asp Glu Gly Leu 
420 425 430 

Tyr Pro He Gin His Gly Phe Trp His Glu Leu Met Gin Glu Ala Val 
435 440 445 

Asn Lys Gin Ser He Lys Glu Lys Glu Leu Ala Asp Asp Thr Ala Ser 
450 455 460 

Ser Leu Ala Thr Val Ala Ala Ala Lys He Arg Glu Glu Ala Lys Ala 
465 470 475 480 

Ala Ala Lys Ser Asp Ala Gly Glu Pro Arg Arg Arg Arg Arg Thr Arg 
485 490 495 



Gly 



<210> 425 
<211> 372 
<212> DNA 

<213> Corynebacteriura glutamicum 

<220> 

<221> CDS 

<222> (101) . . (349) 

<223> FRXA00640 

<400> 425 

tgcggaattg ctcgcaaatg tcacacaccg crtcaaagca aaaacgaaaa cgacatcgcg 



gtggcaatac caacttcttt tcactctctt ggaggrtcac atg tec aca cca gtt 

Met Ser Thr Pro Val 
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tea aat ttg gca age gtt cag aaa act ctg gac cat gcg ctt gag gac 163 
Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp His Ala Leu Glu Asp 



cgc cct gaa gag gga ate gtc cgc gtc aac cgc aac ate ttc act gac 211 
Arg Pro Glu Glu Gly lie Val Arg Val Asn Arg Asn lie Phe Thr Asp 

25 30 35 

cct gag ate ttc gag ctg gag atg cgc cac ate ttc gaa ggc ate tgg 259 
Pro Glu He Phe Glu Leu Glu Met Arg His He Phe Glu Gly He Trp 



atg gac atg get cac gag tec cag ate cct aac ggt gga gac tac ttc 307 
Met Asp Met Ala His Glu Ser Gin He Pro Asn Gly Gly Asp Tyr Phe 



acc acc tac att ggc tgc cag egg ate atg ate acc cgt tec 
Thr Thr Tyr lie Gly Cys Gin Arg He Met He Thr Arg Ser 



naggnnggca cactnaangg cct 



<210> 426 
<211> 83 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 426 

Met Ser Thr Pro Val Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp 
15 10 15 

His Ala Leu Glu Asp Arg Pro Glu Glu Gly He Val Arg Val Asn Arg 
20 25 30 

Asn He Phe Thr Asp Pro Glu He Phe Glu Leu Glu Met Arg His He 
35 40 45 

Phe Glu Gly He Trp Met Asp Met Ala His Glu Ser Gin lie Pro Asn 
50 55 60 

Gly Gly Asp Tyr Phe Thr Thr Tyr He Gly Cys Gin Arg He Met He 
65 ' " 70 75 80 

Thr Arg Ser 



<210> 427 
<211> 1164 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1141) 
<223> FRXA00641 

<400> 427 

ccacggttga nnantcngca aggncggr.nc actgetcaag gtcaaggatg aaaaagaagg 60 
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cncctaccca gagtatttcc gcaccgangg ntcccangat gtg cgt cgc gtt cct 

Val Arg Arg Val Pro 



aag tta gag tec tac cgt ggc ttc etc ttc ggc tec etc aac gat gat 
Lys Leu Glu Ser Tyr Arg Gly Phe Leu Phe Gly Ser Leu Asn Asp Asp 



gtc gtt tct ttg gaa gag cac etc ggc gac acc cgt acc gtc att gac 
Val Val Ser Leu Glu Glu His Leu Gly Asp Thr Arg Thr Val He Asp 



atg ctg gtt gac caa tec cca gaa ggc etc gaa gta ctg cgc gga tec 
Met Leu Val Asp Gin Ser Pro Glu Gly Leu Glu Val Leu Arg Gly Ser 



tec acc tac acc tac gac ggc aac tgg aag etc cag acc gaa aac ggt 
Ser Thr Tyr Thr Tyr Asp Gly Asn Trp Lys Leu Gin Thr Glu Asn Gly 



gca gac ggc tac cac gtt tec tec acc cac tgg aac tac get gca acc 
Ala Asp Gly Tyr His Val Ser Ser Thr His Trp Asn Tyr Ala Ala Thr 
70 75 80 85 

acc tec cgc cgt ggc act ggt gaa tec gcg aac gaa acc aag gca atg 
Thr Ser Arg Arg Gly Thr Gly Glu Ser Ala Asn Glu Thr Lys Ala Met 
90 95 10C 

gac get ggt acc tgg ggc aag cag ggt ggc gga tac ttc tec tac cct 
Asp Ala Gly Thr Trp Gly Lys Gin Gly Gly Gly Tyr Phe Ser Tyr Pro 
105 HO 115 

tac ggc cac atg ctg ctg tgg atg tgg tgg ggc aac cca gaa gac cgc 
Tyr Gly His Met Leu Leu Trp Met Trp Trp Gly Asn Pro Glu Asp Arg 
120 125 130 

cca ctg ttc gag cgc cgc gac gag ttc aag aag gaa ttc ggc gaa gaa 
Pro Leu Phe Glu Arg Arg Asp Glu Phe Lys Lys Glu Phe Gly Glu Glu 
135 140 145 

aag ggc gag ttc atg gtt ggt get tec cgc aat ctg tgc etc tac ccc 
Lys Gly Glu Phe Met Val Gly Ala Ser Arg Asn Leu Cys Leu Tyr Pro 
150 155 160 165 

aat gtt tac ctg atg gat cag ttc tec tea cag ate cgc cac ate cgc 
Asn Val Tyr Leu Met Asp Gin Phe Ser Ser Gin He Arg His He Arg 
170 175 180 

cca ate tea gtt gat cag acc gaa gtc acc ate tac tgc ate gca cct 
Pro He Ser Val Asp Gin Thr Glu Val Thr He Tyr Cys He Ala Pro 
185 190 195 

aag ggc gag tec gcg gaa gca cgt gca aac cgc ate cgc cag tac gaa 
Lys Gly Glu Ser Ala Glu Ala Arg Ala Asn Arg He Arg Gin Tyr Glu 
200 205 210 

gac ttc ttc aac gca acg ggc atg gca ace cca gat gac ctg gag gaa 
Asp Phe Phe Asn Ala Thr Gly Met Ala Thr Pro Asp Asp Leu Glu Glu 
215 220 225 
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ttc cgc tec tgc cag aag acc tac cag gca tct gec ttc cca tgg aat 835 

Phe Arg Ser Cys Gin Lys Thr Tyr Gin Ala Ser Ala Phe Pro Trp Asn 

230 235 240 245 

gac atg acc cgc ggt ttg ggc cac cag gta cag gga cca aac gag gtt 883 

Asp Met Thr Arg Gly Leu Gly His Gin Val Gin Gly Pro Asn Glu Val 

250 255 260 

gec aag ggc eta ggc atg aac gaa gtt ctt tec tec gga gca cgc acc 931 

Ala Lys Gly Leu Gly Met Asn Glu Val Leu Ser Ser Gly Ala Arg Thr 

265 270 275 

gaa gat gaa ggc etc tac cca ate cag cac ggc ttc tgg cat gaa etc 979 

Glu Asp Glu Gly Leu Tyr Pro lie Gin His Gly Phe Trp His Glu Leu 

280 285 ■ 290 

atg cag gag get gtg aat aag cag age ate aag gaa aag gaa ttg get 1027 

Met Gin Glu Ala Val Asn Lys Gin Ser lie Lys Glu Lys Glu Leu Ala 

295 300 30b 

gac gat acc get tct tec ctt gec acc gta get gca gec aaa ate cgt 1075 

Asp Asp Thr Ala Ser Ser Leu Ala Thr Val Ala Ala Ala Lys He Arg 

310 315 320 325 

gag gaa gca aag gca gec gcg aag tec gac get gga gag cct cgc cgc 1123 

Glu Glu Ala Lys Ala Ala Ala Lys Ser Asp Ala Gly Glu Pro Arg Arg 

330 335 340 

cgt cgt cgc acc cgc ggt tagtegtega aaagcaaaaa ate 1164 
Arg Arg Arg Thr Arg Gly 
345 



<210> 428 
<211> 347 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Val Arg Arg Val Pro Lys Leu Glu Ser Tyr Arg Gly Phe Leu Phe Gly 



Ser Leu Asn Asp Asp Val Val Ser Leu Glu Glu His Leu Gly Asp Thr 

20 25 30 

Arg Thr Val He Asp Met Leu Val Asp Gin Ser Pro Glu Gly Leu Glu 

35 40 45 

Val Leu Arg Gly Ser Ser Thr Tyr Thr Tyr Asp Gly Asn Trp Lys Leu 
50 55 60 

Gin Thr Glu Asn Gly Ala Asp Gly Tyr His Val Ser Ser Thr His Trp 



Asn Tyr Ala Ala Thr Thr Ser Arg Arg Gly Thr Gly Glu Ser Ala Asn 

8 5 90 95 

Glu Thr Lys Ala Met Asp Ala Gly Thr Trp Gly Lys Gin Gly Gly Gly 

100 105 110 

Tyr Phe Ser Tyr Pro Tyr Gly His Met Leu Leu Trp Met Trp Trp Gly 
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Asn Pro Glu Asp Arg Pro Leu Phe Glu Arg Arg Asp Glu Phe Lys Lys 
130 135 140 

Glu Phe Gly Glu Glu Lys Gly Glu Phe Met Val Gly Ala Ser Arg Asn 
145 150 155 160 

Leu Cys Leu Tyr Pro Asn Val Tyr Leu Met Asp Gin Phe Ser Ser Gin 
165 170 175 

He Arg His He Arg Pro He Ser Val Asp Gin Thr Glu Val Thr He 
180 185 190 

Tyr Cys He Ala Pro Lys Gly Glu Ser Ala Glu Ala Arg Ala Asn Arg 
195 200 205 

He Arg Gin Tyr Glu Asp Phe Phe Asn Ala Thr Gly Met Ala Thr Pro 
210 215 220 

Asp Asp Leu Glu Glu Phe Arg Ser Cys Gin Lys Thr Tyr Gin Ala Ser 
225 230 235 240 

Ala Phe Pro Trp Asn Asp Met Thr Arg Gly Leu Gly His Gin Val Gin 
245 250 255 

Gly Pro Asn Glu Val Ala Lys Gly Leu Gly Met Asn Glu Val Leu Ser 
260 265 270 

Ser Gly Ala Arg Thr Glu Asp Glu Gly Leu Tyr Pro He Gin His Gly 
275 280 285 

Phe Trp His Glu Leu Met Gin Glu Ala Val Asn Lys Gin Ser He Lys 
290 295 300 

Glu Lys Glu Leu Ala Asp Asp Thr Ala Ser Ser Leu Ala Thr Val Ala 
305 310 315 320 

Ala Ala Lys He Arg Glu Glu Ala Lys Ala Ala Ala Lys Ser Asp Ala 
325 330 335 

Gly Glu Pro Arg Arg Arg Arg Arg Thr Arg Gly 
340 345 



<210> 429 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXA00642 

<400> 429 

aaaggcagcc gcgaagtccg acgctggaga gcctcgccgc cgtcgtcgca cccgcggtta 60 

gtcgtcgaaa agcaaaaaat cttttaagga gaacacctaa arg tct gaa ate acc 115 

Met Ser Glu He Thr 
1 5 
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cgc tct gag ate gaa get ttc etc tac tac gag get cgc erg etc gat 

Arg Ser Glu lie Glu Ala Phe Leu Tyr Tyr Glu Ala Arg Leu Leu Asp 
10 15 20 

gac cgt aaa ttt gaa gaa tgg etc gaa tgc tac cgc gag gac gec gag 

Asp Arg Lys Phe Glu Glu Trp Leu Glu Cys Tyr Arg Glu Asp Ala Glu 



ttt tgg atg cca gec tgg gac gac aac ggt gaa ctg act gaa gat cca 
Phe Trp Met Pro Ala Trp Asp Asp Asn Gly Glu Leu Thr Glu Asp Pro 



cag tct gaa att tec etc ate tac tac cca aac cgt ggt gga ctt gag 
Gin Ser Glu lie Ser Leu He Tyr Tyr Pro Asn Arg Gly Gly Leu Glu 



gac cgc gtc ttc cgc ate cgc ace gaa cgc tec tct gca act tec eta 
Asp Arg Val Phe Arg He Arg Thr Glu Arg Ser Ser Ala Thr Ser Leu 



cct gaa cca cgc ace ggc cac age acc ace aac gtg gaa ate ctg gag 
Pro Glu Pro Arg Thr Gly His Ser Thr Thr Asn Val Glu He Leu Glu 
90 95 100 

cgc cgc gac ggc gaa gta gat ate cgc ttc aac tgg ate acc ttc tac 
Arg Arg Asp Gly Glu Val Asp He Arg Phe Asn Trp He Thr Phe Tyr 
105 110 115 

tac cgt tac aac acc acc gac acc tac ttc ggc acc acg ttt ate acc 
Tyr Arg Tyr Asn Thr Thr Asp Thr Tyr Phe Gly Thr Thr Phe He Thr 
120 125 130 

ctt gat gtc agt ggt gaa acc ccg aag ate gtc aag aag aag gtc gtt 
Leu Asp Val Ser Gly Glu Thr Pro Lys He Val Lys Lys Lys Va L Val 
135 140 145 

ttg aag aac gac tac ate cac cac ate gtc gat att tac cac gtc 
Leu Lys Asn Asp Tyr He His His He Val Asp He Tyr His Val 
150 155 160 

taggaggcac tcacatgact cac 



<210> 430 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 430 

Met Ser Glu He Thr Arg Ser Glu He Glu Ala Phe Leu Tyr Tyr Glu 
15 10 15 

Ala Arg Leu Leu Asp Asp Arg Lys Phe Glu Glu Trp Leu Glu Cys Tyr 
20 25 30 

Arg Glu Asp Ala Glu Phe Trp Met Pro Ala Trp Asp Asp Asn Gly Glu 
35 40 45 



Leu Thr Glu Asp Pro Gin Ser Glu lie Ser Lea He Tyr Tyr Pro Asn 
50 55 60 
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Arg Gly Gly Leu Glu Asp Arg Val 
65 70 



Ser Ala Thr Ser Leu Pro Glu Pro 
85 



Val Glu lie Leu Glu Arg Arg Asp 
100 



Trp lie Thr Phe Tyr Tyr Arg Tyr 
115 120 



Thr Thr Phe lie Thr Leu Asp Val 
130 135 

Lys Lys Lys Val Val Leu Lys Asn 
145 150 

He Tyr His Val 



Phe Arg He Arg Thr Glu Arg Ser 

75 80 

Arg Thr Gly His Ser Thr Thr Asn 

90 95 

Gly Glu Val Asp He Arg Phe Asn 

105 110 

Asn Thr Thr Asp Thr Tyr Phe Gly 
125 

Ser Gly Glu Thr Pro Lys He Val 
14 0 

Asp Tyr He His His He Val Asp 

155 160 



<210> 431 
<211> 1659 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1636) 
<223> RXA00643 

<400> 431 

tcagtggtga aaccccgaag atcgtcaaga agaaggtcgt tttgaagaac gactacatcc 60 

accacatcgt cgatatttac cacgtctagg aggcactcac atg act cac caa gtt 115 

Met Thr His Gin Val 



gca ctt gcc ttt gaa gac ggc ate acc cga ttc ate gac tgc gaa gat 
Ala Leu Ala Phe Glu Asp Gly He Thr Arg Phe He Asp Cys Glu Asp 



gac caa act gtt gca gat gcc gcc tac cag gca cgc ate aac att cct 
Asp Gin Thr Val Ala Asp Ala Ala Tyr Gin Ala Arg He Asn He Pro 



ttc gac tgc cgc gac ggc gcc tgc gga acc tgc aaa gcg ttc tgc gaa 
Phe Asp Cys Arg Asp Gly Ala Cys Gly Thr Cys Lys Ala Phe Cys Glu 



tec ggc gac ttt gac gaa ggc gac tac ate gac gac gcc ctg tec gaa 
Ser Gly Asp Phe Asp Glu Gly Asp Tyr He Asp Asp Ala Leu Ser Glu 



gat gaa gca gcc gac ggc tac tgc ctg cct tgc cag atg acc cca aag 
Asp Glu Ala Ala Asp Gly Tyr Cys Leu Pro Cys Gin Met Thr Pro Lys 



acc gac cic ate ttg cag ate gcc acc acc tec gtg ctg gca aag acc 
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Thr Asp Leu He Leu Gin He Ala Thr Thr Ser Val Leu Ala Lys Thr 
90 95 100 

ggc gca tec act ttc gat ggc gag ttg aag gag ate aat cac ttc tct 
Gly Ala Ser Thr Phe Asp Gly Glu Leu Lys Glu He Asn His Phe Ser 
105 110 115 

gat tec acc ate ggc att gag ate gaa ctg gaa aac cgc caa gat ttg 
Asp Ser Thr He Gly He Glu He Glu Leu Glu Asn Arg Gin Asp Leu 
120 125 130 

gcg ttc etc cct ggt caa tac atg aac ate cag gtt cca ggc age gac 
Ala Phe Leu Pro Gly Gin Tyr Met Asn He Gin Val Pro Gly Ser Asp 
135 140 145 

cag act cgt tec tac tct ttc tec tgc get caa gat tec ggc aac gtg 
Gin Thr Arg Ser Tyr Ser Phe Ser Cys Ala Gin Asp Ser Gly Asn Val 
150 155 160 165 

cag ttc ctg ate aag gta acc cca ggt gga etc atg acc acc tat etc 
Gin Phe Leu He Lys Val Thr Pro Gly Gly Leu Met Thr Thr Tyr Leu 
170 175 180 

acc gat cac gcg aag gtc ggc gac aag etc acc ttg acc ggc ccg atg 
Thr Asp His Ala Lys Val Gly Asp Lys Leu Thr Leu Thr Gly Pre Met 
185 190 195 

ggt tec ttc ttc ctg cgt gaa cct gtc cgc ccg ate ctg ctg etc gec 
Gly Ser Phe Phe Leu Arg Glu Pro Val Arg Pro He Leu Leu Leu. Ala 
200 205 210 

ggc gga act gga ctt gca ccg ate ttg get att ttg gaa aag ctt tec 
Gly Gly Thr Gly Leu Ala Pro He Leu Ala He Leu Glu Lys Leu Ser 
215 220 225 

cgc gat gag ctt etc gac gtc cca ate cgc ctg gtt tac ggc gcg aac 
Arg Asp Glu Leu Leu Asp Val Pro He Arg Leu Val Tyr Gly Ala Asn 
230 235 240 245 

ttc acc cac gat ctg gtg gaa ttg gat cga ctt gat gec ttc aag gac 
Phe Thr His Asp Leu Val Glu Leu Asp Arg Leu Asp Ala Phe Lys Asp 
250 255 260 

aag ttc gac ttc gat tac ate acc gtg ctt tec gac aag gac acc gag 
Lys Phe Asp Phe Asp Tyr He Thr Val Leu Ser Asp Lys Asp Thr Glu 
265 270 275 

cat cca cgc aag ggc tac gtc cca gca cac ctg acc ggc gaa tat gag 
His Pro Arg Lys Gly Tyr Val Pro Ala His Leu Thr Gly Glu Tyr Glu 
280 285 290 

cca gat gag gac act gat gtg tac etc tgc ggc cct cct cca atg gtc 
Pro Asp Glu Asp Thr Asp Val Tyr Leu Cys Gly Pro Pro Pro Met Val 
295 300 305 

gag gec gtg cgc caa ttc ctg ggc acc ctg gag cat cct ccg ctg gac 
Glu Ala Val Arg Gin Phe Leu Gly Thr Leu Glu His Pro Pro Leu Asp 
310 315 320 325 



ttt tat tac gag aag ttc act tec gec gc: gec cct get get ggt aag 
Phe Tyr Tyr Glu Lys Phe Thr Ser Ala Ala Ala Pro Ala Ala Gly Lys 
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cca gag ate acc gtg gag acc age gaa gtt gca gag gat ttc aac ctg 1171 
Pro Glu He Thr Val Glu Thr Ser Glu Val Ala Glu Asp Phe Asn Leu 
345 350 355 

gtc gag gtg tec act cca ggc atg tct tec ggc gag gtg cac tct tct 1219 
Val Glu Val Ser Thr Pro Gly Met Ser Ser Gly Glu Val His Ser Ser 
360 365 370 

gca acc cag ctg cag gec cgc atg get ctg gag etc ggc gcg ctg gag 1267 
Ala Thr Gin Leu Gin Ala Arg Met Ala Leu Glu Leu Gly Ala Leu Glu 
375 380 385 

ctt gcg ate aac aaa etc ggc gag cgc gac ate gag cga ttc cgc aac 1315 
Leu Ala He Asn Lys Leu Gly Glu Arg Asp He Glu Arg Phe Arg Asn 
390 395 400 405 

ttg gee gac ate gcg aac tec ttc ate gac ggc gat aag ttt ate gac 1363 
Leu Ala Asp He Ala Asn Ser Phe He Asp Gly Asp Lys Phe He Asp 
410 415 420 

gcg gtg aag ttc acc gag gec aac gec gat ttc cac gag ttc etc ttc 1411 
Ala Val Lys Phe Thr Glu Ala Asn Ala Asp Phe His Glu Phe Leu Phe 
425 430 435 

cgc cgc gca aac aac gag gcg ctg ctt gcg gcg tac cag aac etc cag 1459 
Arg Arg Ala Asn Asn Glu Ala Leu Leu Ala Ala Tyr Gin Asn Leu Gin 
440 445 450 

gtt gtt caa gaa atg aac gca acc ctt cca ggc gec gag tgg att gat 1507 
Val Val Gin Glu Met Asn Ala Thr Leu Pro Gly Ala Glu Trp He Asp 
455 460 465 

ccg gca att gec acc gag cac ttg gcg ctt gtc gac gec gtc tec cag 1555 
Pro Ala He Ala Thr Glu His Leu Ala Leu Val Asp Ala Val Ser Gin 
470 475 480 485 

aat gat etc gag acc gcg aga aca ate att cgt gaa cac gcg gag cac 1603 
Asn Asp Leu Glu Thr Ala Arg Thr He He Arg Glu His Ala Glu His 
490 495 500 

ggc att gac act atg gtt aag gec etc gag aaa tgagcgcgcc agtaggacaa 1656 
Gly He Asp Thr Met Val Lys Ala Leu Glu Lys 
c;n r Sin 



<210> 432 
<211> 512 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Met Thr His Gin Val Ala Leu Ala Phe Glu Asp Gly lie Thr Arg Phe 
15 10 15 

He Asp Cys Glu Asp Aso Gin Thr Val Ala Asp Ala Ala Tyr Gin Ala 
20 25 30 
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Arg He Asn He Pro Phe Asp Cys Arg Asp Gly Ala Cys Gly Thr Cys 
35 40 45 

Lys Ala Phe Cys Glu Ser Gly Asp Phe Asp Glu Gly Asp Tyr He Asp 



Asp Ala Leu Ser Glu Asp Glu Ala Ala Asp Gly Tyr Cys Leu Pro Cys 
65 70 75 80 

Gin Met Thr Pro Lys Thr Asd Leu He Leu Gin He Ala Thr Thr Ser 
85 90 95 

Val Leu Ala Lys Thr Gly Ala Ser Thr Phe Asp Gly Glu Leu Lys Glu 
100 105 110 

He Asn His Phe Ser Asp Ser Thr He Gly He Glu He Glu Leu Glu 
115 120 125 

Asn Arg Gin Asp Leu Ala Phe Leu Pro Gly Gin Tyr Met Asn He Gin 
130 135 140 

Val Pro Gly Ser Asp Gin Thr Arg Ser Tyr Ser Phe Ser Cys Ala Gin 
145 150 155 160 

Asp Ser Gly Asn Val Gin Phe Leu He Lys Val Thr Pro Gly Gly Leu 
165 170 175 

Met Thr Thr Tyr Leu Thr Asp His Ala Lys Val Gly Asp Lys Leu Thr 
180 185 190 

Leu Thr Gly Pro Met Gly Ser Phe Phe Leu Arg Glu Pro Val Arg Pro 
195 200 205 

He Leu Leu Leu Ala Gly Gly Thr Gly Leu Ala Pro He Leu Ala lie 
210 215 220 

Leu Glu Lys Leu Ser Arg Asp Glu Leu Leu Asp Val Pro He Arg Leu 
225 230 235 240 

Val Tyr Gly Ala Asn Phe Thr His Asp Leu Val Glu Leu Asp Arg Leu 
245 250 255 

Asp Ala Phe Lys Asp Lys Phe Asp Phe Asp Tyr He Thr Val Leu Ser 
260 265 270 

Asp Lys Asp Thr Glu His Pro Arg Lys Gly Tyr Val Pro Ala His Leu 
275 280 285 

Thr Gly Glu Tyr Glu Pro Asp Glu Asp Thr Asp Val Tyr Leu Cys Gly 
290 295 300 

Pro Pro Pro Met Val Glu Ala Val Arg Gin Phe Leu Gly Thr Leu Glu 
305 310 315 320 

His Pro Pro Leu Asp Phe Tyr Tyr Glu Lys Phe Thr Ser Ala Ala Ala 
325 330 335 

Pro Ala Ala Gly Lys Pro Glu He Thr Val Glu Thr Ser Glu Val Ala 
340 345 350 

Glu Asp Phe Asn Leu Val Glu Val Ser Thr Pro Gly Met Ser Ser Gly 
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Glu Val His Ser Ser Ala Thr Gin Leu Gin Ala Arg Met Ala Leu Glu 
370 375 380 

Leu Gly Ala Leu Glu Leu Ala lie Asn Lys Leu Gly Glu Arg Asp He 
385 390 395 400 

Glu Arg Phe Arg Asn Leu Ala Asp He Ala Asn Ser Phe He Asp Gly 
405 410 415 

Asp Lys Phe He Asp Ala Val Lys Phe Thr Glu Ala Asn Ala Asp Phe 
420 425 430 

His Glu Phe Leu Phe Arg Arg Ala Asn Asn Glu Ala Leu Leu Ala Ala 
435 440 445 

Tyr Gin Asn Leu Gin Val Val Gin Glu Met Asn Ala Thr Leu Pro Gly 
450 455 460 

Ala Glu Trp He Asp Pro Ala He Ala Thr Glu His Leu Ala Leu Val 
465 470 475 480 

Asp Ala Val Ser Gin Asn Asp Leu Glu Thr Ala Arg Thr He He Arg 
485 490 495 

Glu His Ala Glu His Gly He Asp Thr Met Val Lys Ala Leu Glu Lys 
500 505 510 



<210> 433 

<211> 1166 

<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (16) . . (1143) 

<223> RXN01993 

<400> 433 

ctttaggagt tcaccatg aca ctg tec gaa cgc aag etc acc acc acc gec 51 

Met Thr Leu Ser Glu Arg Lys Leu Thr Thr Thr Ala 
15 10 

aag att ctt ccc cac cca etc aac gec tgg tac gtc gec get tgg gat 99 
Lys He Leu Pro His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp 
15 20 25 

tat gaa gtc aca tct aaa aag ccc atg gec agg aca ate gee aac aaa 147 
Tyr Glu Val Thr Ser Lys Lys Pro Met Ala Arg Thr He Ala Asn Lys 
30 35 40 

cca etc get ttg tac cgc acc aaa gat ggc cga gec gtt gec ctt gca 195 
Pro Leu Ala Leu Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala 
45 50 55 60 

gac gec tgc tgg cac cgc etc gca ccg eta tec aag gga aaa etc gtg 243 
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Asp Ala Cys Trp His Arg Leu Ala Pro Leu Ser Lys Gly Lys Leu Val 



ggc aca gac gga ate caa tgc cct tat cac ggc ttg gag tac aac tec 
Gly Thr Asp Gly lie Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser 



gcg ggc cgc tgc atg aaa atg ccc gcg cag gaa acc etc aac ccg tea 339 
Ala Gly Arg Cys Met Lys Met Pro Ala Gin Glu Thr Leu Asn Pro Ser 
95 100 105 

gca gec gtc aac tec tac ccc gtg gtg gaa gee cac cgc ttt gtg tgg 387 
Ala Ala Val Asn Ser Tyr Pro Val Val Glu Ala His Arg Phe Val Trp 
110 115 120 

gtg tgg ctg ggc gat ccc aca ttg gca gat ccc acc caa gta ccc gat 435 
Val Trp Leu Gly Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp 
125 130 135 140 

atg cac cag atg age cac ccc gaa tgg gca ggc gat gga cgc acc ate 483 
Met His Gin Met Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr lie 
145 150 155 

tec get gac tgc aac tac caa tta gtg ctg gac aac ttg atg gac etc 531 
Ser Ala Asp Cys Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu 
160 165 170 

acc cac gaa gag ttc gtg cac tec tec age ate gga caa gac gaa ctt 579 
Thr His Glu Glu Phe Val His Ser Ser Ser lie Gly Gin Asp Glu Leu 
175 180 185 

agt gaa tea gag ttc gtg gtc acc cac act gaa gat tec gtg acg gtc 62 7 
Ser Glu Ser Glu Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val 
190 195 200 

acc cgc tgg atg cat gac ata gat gca cca ccg ttt tgg caa aag aac 675 
Thr Arg Trp Met His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn 
205 210 215 220 

atg aat gat aag ttc cca gga ttt gaa ggc aag gtg gat cgt tgg cag 723 
Met Asn Asp Lys Phe Pro Gly Phe Glu Gly Lys Val Asp Arg Trp Gin 
225 230 235 

ate ate cac tac tac tac cct tec acc ate tgc att gat gtt ggt gta 771 
lie lie His Tyr Tyr Tyr Pro Ser Thr lie Cys lie Asp Val Gly Val 
240 245 250 

gca aag get gga act ggc gcg cag gaa ggc gac cgc age cag ggc gtt 819 
Ala Lys Ala Gly Thr Gly Ala Gin Glu Gly Asp Arg Ser Gin Gly Val 
255 260 265 

aat ggg tat gtc atg aac acc att acc cca gat tea gat cgt tec tct 867 
Asn Gly Tyr Val Met Asn Thr lie Thr Pro Asp Ser Asp Arg Ser Ser 
270 275 280 

cat tac ttc tgg gca ttc atg cgc aac tac cgc ctg gaa age caa acc 915 
His Tyr Phe Trp Ala Pfte Met Arg Asn Tyr Arg Leu Glu Ser Gin Thr 
285 290 295 300 

ate acc acc cag ctg cgc gac ggt gta tec ggt gta ttc aaa gaa gac 963 
lie Thr Thr Gin Leu Arg Asp Gly Val Ser Gly Val Phe Lys Glu Asp 
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gaa gac atg ctg acc get cag caa gat gec ate gac gec aac acc gac 1011 
Glu Asp Met Leu Thr Ala Gin Gin Asp Ala lie Asp Ala Asn Thr Asp 
320 325 330 

tac gag ttt tac age etc aac att gat gec ggt ggc atg tgg gtg cgc 1059 
Tyr Glu Phe Tyr Ser Leu Asn lie Asp Ala Gly Gly Met Trp Val Arg 
335 340 345 

cga ate etc gag gaa gca etc tec aag gaa ggc cga ctg gat ate ccc 1107 
Arg lie Leu Glu Glu Ala Leu Ser Lys Glu Gly Arg Leu Asp lie Pro 
350 355 360 

acc aca ttc ccc cgc gca aca ccg aag ccg gag gca taaaccatga 1153 

Thr Thr Phe Pro Arg Ala Thr Pro Lys Pro Glu Ala 

365 370 375 

actegcaatg gca 1166 

<210> 434 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Met Thr Leu Ser Glu Arg Lys Leu Thr Thr Thr Ala Lys lie Leu Pro 
15 10 15 

His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp Tyr Glu Val Thr 
20 25 " 30 

Ser Lys Lys Pro Met Ala Arg Thr lie Ala Asn Lys Pro Leu Ala Leu 
35 40 45 

Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala Asp Ala Cys Trp 
50 55 60 

His Arg Leu Ala Pro Leu Ser Lys Gly Lys Leu Val Gly Thr Asp Gly 
65 70 75 80 

lie Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser Ala Gly Arg Cys 
85 90 95 

Met Lys Met Pro Ala Gin Glu Thr Leu Asn Pro Ser Ala Ala Val Asn 
100 105 110 

Ser Tyr Pro Val Val Glu Ala His Arg Phe Val Trp Val Trp Leu Gly 
115 120 125 

Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp Met His Gin Met 
130 135 140 

Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr lie Ser Ala Asp Cys 
145 150 155 160 

Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu Thr His Glu Glu 
165 170 175 



Phe Val His Ser Ser Ser lie Gly Gin Asp Glu Leu Ser Glu Ser Glu 
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Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val Thr Arg Trp Met 
195 200 205 

His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn Met Asn Asp Lys 
210 215 220 

Phe Pro Gly Phe Glu Gly Lys Val Asp Arg Trp Gin lie lie His Tyr 
225 230 235 240 

Tyr Tyr Pro Ser Thr lie Cys lie Asp Val Gly Val Ala Lys Ala Gly 
245 250 255 

Thr Gly Ala Gin Glu Gly Asp Arg Ser Gin Gly Val Asn Gly Tyr Val 
260 265 270 

Met Asn Thr lie Thr Pro Asp Ser Asp Arg Ser Ser His Tyr Phe Trp 
275 280 285 

Ala Phe Met Arg Asn Tyr Arg Leu Glu Ser Gin Thr lie Thr Thr Gin 
290 295 300 

Leu Arg Asp Gly Val Ser Gly Val Phe Lys Glu Asp Glu Asp Met Leu 
305 310 315 320 

Thr Ala Gin Gin Asp Ala lie Asp Ala Asn Thr Asp Tyr Glu Phe Tyr 
325 330 335 

Ser Leu Asn lie Asp Ala Gly Gly Met Trp Val Arg Arg lie Leu Glu 
340 345 350 

Glu Ala Leu Ser Lys Glu Gly Arg Leu Asp lie Pro Thr Thr Phe Pro 
355 360 365 

Arg Ala Thr Pro Lys Pro Glu Ala 
370 375 



<210> 435 
<211> 389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (366) 
<223> FRXA01993 

<400> 435 

get gga act ggc gcg cag gat ggc gac cgc age cag ggc gtt aat ggg 48 

Ala Gly Thr Gly Ala Gin Asp Gly Asp Arg Ser Gin Gly Val Asn Gly 

15 10 15 

tat gtc atg aac acc att acc cca gat tea gat cgt ttt tct cat tac 96 
Tyr Val Met Asn Thr lie Thr Pro Asp Ser Asp Arg Phe Ser His Tyr 
20 25 30 

ttc tgg gca ttc atg cgc aac tac cgc ctg gaa age caa acc ate acc 144 
Phe Trp Ala Phe Met Arg Asn Tyr Arg Leu Glu Ser Gin Thr lie Thr 
35 40 45 
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acc cag ctg cgc gac ggt gta tec ggt gta ttc aaa gaa gac gaa gac 192 

Thr Gin Leu Arg Asp Gly Val Ser Gly Val Phe Lys Glu Asp Glu Asp 
50 55 60 

atg ctg acc get cag caa gat gec ate gac gec aac acc gac tac gag 240 

Met Leu Thr Ala Gin Gin Asp Ala lie Asp Ala Asn Thr Asp Tyr Glu 



ttt tac age etc aac att gat gec ggt ggc atg tgg gtg cgc cga ate 288 
Phe Tyr Ser Leu Asn lie Asp Ala Gly Gly Met Trp Val Arg Arg lie 



etc gag gaa gca etc tec aag gaa ggc cga ctg gat ate ccc acc aca 336 

Leu Glu Glu Ala Leu Ser Lys Glu Gly Arg Leu Asp lie Pro Thr Thr 
100 105 110 

ttc ccc cgc gca aca ccg aag ccg gag gca taaaccatga actegcaatg 386 

Phe Pro Arg Ala Thr Pro Lys Pro Glu Ala 
115 120 



<210> 436 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Ala Gly Thr Gly Ala Gin Asp Gly Asp Arg Ser Gin Gly Val Asn Gly 



Tyr Val Met Asn Thr lie Thr Pro Asp Ser Asp Arg Phe Ser His Tyr 

20 25 30 

Phe Trp Ala Phe Met Arg Asn Tyr Arg Leu Glu Ser Gin Thr lie Thr 

35 40 45 

Thr Gin Leu Arg Asp Gly Val Ser Gly Val Phe Lys Glu Asp Glu Asp 

50 55 60 

Met Leu Thr Ala Gin Gin Asp Ala lie Asp Ala Asn Thr Asp Tyr Glu 



Phe Tyr Ser Leu Asn lie Asp Ala Gly Gly Met Trp Val Arg Arg lie 
85 90 95 

Leu Glu Glu Ala Leu Ser Lys Glu Gly Arg Leu Asp lie Pro Thr Thr 

100 105 110 



Phe Pro Arg Ala Thr Pro Lys Pro Glu Ala 
115 120 



<210> 437 
<211> 669 
<212> DNA 

<213> Corynebacteri 



<220> 
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<221> CDS 

<222> (1) . . (669) 

<223> FRXA02012 

<400> 437 

ttc acc atg aca ctg tec gaa cgc aag etc acc acc acc gec aag att 48 
Phe Thr Met Thr Leu Ser Glu Arg Lys Leu Thr Thr Thr Ala Lys lie 
15 10 15 



ctt ccc cac cca etc aac gee tgg tac gtc gee get tgg gat tat gaa 
Leu Pro His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp Tyr Glu 



gtc aca tct aaa aag ccc atg gec agg aca ate gec aac aaa cca etc 144 
Val Thr Ser Lys Lys Pro Met Ala Arg Thr lie Ala Asn Lys Pro Leu 
35 40 45 

get ttg tac cgc acc aaa gat ggc cga gee gtt gec ctt gca gac gee 192 
Ala Leu Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala Asp Ala 
50 55 60 

tgc tgg cac cgc etc gca ccg eta tec aag gga aaa etc gtg ggc aca 240 
Cys Trp His Arg Leu Ala Pro Leu Ser Lys Gly Lys Leu Val Gly Thr 
65 70 75 80 

gac gga ate caa tgc cct tat cac ggc ttg gag tac aac tec gcg ggc 288 
Asp Gly lie Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser Ala Gly 



cgc tgc atg aaa atg ccc gcg cag gaa acc etc aac ccg tea gca gee 336 

Arg Cys Met Lys Met Pro Ala Gin Glu Thr Leu Asn Pro Ser Ala Ala 
100 105 110 

gtc aac tec tac ccc gtg gtg gaa gee cac cgc ttt gtg tgg gtg tgg 384 

Val Asn Ser Tyr Pro Val Val Glu Ala His Arg Phe Val Trp Val Trp 

115 120 125 

erg ggc gat ccc aca ttg gca gat ccc acc caa gta ccc gat atg cac 432 

Leu Gly Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp Met His 

130 135 140 

cag atg age cac ccc gaa tgg gca ggc gat gga cgc acc ate tec get 480 

Gin Met Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr lie Ser Ala 

145 150 155 160 

gac tgc aac tac caa tta gtg ctg gac aac ttg atg gac etc acc cac 528 

Asp Cys Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu Thr His 
165 170 175 

caa gag ttc gtg cac tec tec age ate gga caa gac gaa ctt agt gaa 576 

Gin Glu Phe Val His Ser Ser Ser lie Gly Gin Asp Glu Leu Ser Glu 
180 185 190 

tea gag ttc gtg gtc acc cac act gaa gat tec gtg acg gtc acc cgc 624 

Ser Glu Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val Thr Arg 

195 200 205 

tgg atg cat gac ata gat gca cca ccg ttt tgg caa aag aac atg 669 

Trp Met His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn Met 

210 215 220 
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<210> 438 

<211> 223 

<212> PRT 

<213> Corynebacterium glutamicum 

<400> 438 

Phe Thr Met Thr Leu Ser Glu Arg Lys Leu Thr Thr Thr Ala Lys lie 
1 5 10 15 

Leu Pro His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp Tyr Glu 
20 25 30 

Val Thr Ser Lys Lys Pro Met Ala Arg Thr lie Ala Asn Lys Pro Leu 
35 40 45 

Ala Leu Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala Asp Ala 
50 55 60 

Cys Trp His Arg Leu Ala Pro Leu Ser Lys Gly Lys Leu Val Gly Thr 
65 70 75 80 

Asp Gly He Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser Ala Gly 
85 90 95 

Arg Cys Met Lys Met Pro Ala Gin Glu Thr Leu Asn Pro Ser Ala Ala 
100 105 110 

Val Asn Ser Tyr Pro Val Val Giu Ala His Arg Phe Val Trp Val Trp 
115 120 125 

Leu Gly Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp Met His 
130 135 " 140 

Gin Met Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr He Ser Ala 
145 150 155 160 

Asp Cys Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu Thr His 
165 170 " 175 

Gin Glu Phe Val His Ser Ser Ser He Gly Gin Asp Glu Leu Ser Glu 
180 185 190 

Ser Glu Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val Thr Arg 
195 200 205 

Trp Met His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn Met 
210 215 220 



<210> 439 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1075) 
<223> RXA01994 



<400> 439 
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gtgggtgcgc cgaatcctcg aggaagcact ctccaaggaa ggccgactgg atatccccac 60 

cacattcccc cgcgcaacac cgaagccgga ggcataaacc atg aac teg caa tgg 115 

Met Asn Ser Gin Trp 

1 5 

caa gat gca cat gtt gtt tec age gaa ate ate get gca gac att egg 163 

Gin Asp Ala His Val Val Ser Ser Glu He He Ala Ala Asp He Arg 

10 15 20 

cga ata gaa eta tec ccg aaa ttt gcg att cca gta aaa ccc ggc gaa 211 
Arg He Glu Leu Ser Pro Lys Phe Ala He Pro Val Lys Pro Gly Glu 



cat etc aag ate atg gtg ccc eta aaa act gga cag gaa aag aga teg 
His Leu Lys He Met Val Pro Leu Lys Thr Gly Gin Glu Lys Arg Ser 



tac tec ate gtt gac get cgt cac gac ggt teg act etc gee ctg age 
Tyr Ser He Val Asp Ala Arg His Asp Gly Ser Thr Leu Ala Leu Ser 



gta etc aaa ace aga aac tec cgt gga gga tct gag ttc atg cat acg 355 

Val Leu Lys Thr Arg Asn Ser Arg Gly Gly Ser Glu Phe Met His Thr 

70 75 80 85 

ctt cga get gga gac aca gtt act gtc tec agg ccg tct cag gat ttt 403 

Leu Arg Ala Gly Asp Thr Val Thr Val Ser Arg Pro Ser Gin Asp Phe 
90 95 100 

cct etc cgc gtg ggt gcg cct gag tat gta ctt gtt gee ggc gga att 451 

Pro Leu Arg Val Gly Ala Pro Glu Tyr Val Leu Val Ala Gly Gly He 
105 110 H5 

gga ate aca gcg ate cgt tea atg gca tct tta tta aag aaa ttg gga 499 

Gly He Thr Ala He Arg Ser Met Ala Ser Leu Leu Lys Lys Leu Gly 

120 125 130 

gcg aac tac cgc ate cat ttc gca gca cgc age ctt gat gee atg get 547 

Ala Asn Tyr Arg He His Phe Ala Ala Arg Ser Leu Asp Ala Met Ala 

135 140 145 

tac aaa gat gag etc gtg gca gaa cac ggc gac aag ctg cac ctg cat 595 

Tyr Lys Asp Glu Leu Val Ala Glu His Gly Asp Lys Leu His Leu His 

150 155 160 165 

eta gat tct gaa ggc ace ace ate gat gtc cca gca ttg ate gaa acc 643 

Leu Asp Ser Glu Gly Thr Thr He Asp Val Pro Ala Leu He Glu Thr 
170 175 180 

tta aac ccc cac act gag ctt tat atg tgc ggc ccc ate cgc ttg atg 691 

Leu Asn Pro His Thr Glu Leu Tyr Met Cys Gly Pro He Arg Leu Met 
185 190 195 

gat gee ate egg cgc gca tgg aac acc cgc gga ctt gac ccc acc aat 739 

Asp Ala He Arg Arg Ala Trp Asn Thr Arg Gly Leu Asp Pro Thr Asn 

200 205 210 

ctg cgt ttc gaa acg ttt gga aac agt gga tgg ttc tec cca gag gtt 787 

Leu Arg Phe Glu Thr Phe Gly Asn Ser Gly Trp Phe Ser Pro Glu Val 

215 220 225 
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ttc cac ate caa gta cca gag ctg ggg ctt cac gec aca gtc aac aag 835 
Phe His He Gin Val Pro Glu Leu Gly Leu His Ala Thr Val Asn Lys 
230 235 240 245 

gat gaa age atg ctg gag get ttg caa aag get ggg gcg aat atg atg 883 
Asp Glu Ser Met Leu Glu Ala Leu Gin Lys Ala Gly Ala Asn Met Met 
250 255 260 

ttt gat tgt cga aaa ggc gaa tgt ggt ttg tgc cag gtt cgc gtt eta 931 
Phe Asp Cys Arg Lys Gly Glu Cys Gly Leu Cys Gin Val Arg Val Leu 
265 270 275 

gaa gtc gat ggc cag gtt gat cac cgc gat gtg ttc ttc tct gat cgt 979 
Glu Val Asp Gly Gin Val Asp His Arg Asp Val Phe Phe Ser Asp Arg 
280 285 290 

caa aaa gaa tec gac gca aag gca tgc gec tgc gtg tct cga gta gtc 1027 
Gin Lys Glu Ser Asp Ala Lys Ala Cys Ala Cys Val Ser Arg Val Val 
295 300 305 

tec tec cct tec teg tec cca ace teg ace att acg gtc gec etc tec 1075 
Ser Ser Pro Ser Ser Ser Pro Thr Ser Thr He Thr Val Ala Leu Ser 
310 315 320 325 

taaaggagee tggcatggat ate 1098 



<210> 440 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 440 

Met Asn Ser Gin Trp Gin Asp Ala His Val Val Ser Ser Glu He He 
1 5 10 15 

Ala Ala Asp He Arg Arg He Glu Leu Ser Pro Lys Phe Ala He Pro 
20 25 30 

Val Lys Pro Gly Glu His Leu Lys lie Met Val Pro Leu Lys Thr Gly 
35 40 45 

Gin Glu Lys Arg Ser Tyr Ser He Val Asp Ala Arg His Asp Gly Ser 
50 55 60 

Thr Leu Ala Leu Ser Val Leu Lys Thr Arg Asn Ser Arg Gly Gly Ser 
65 70 75 80 

Glu Phe Met His Thr Leu Arg Ala Gly Asp Thr Val Thr Val Ser Arg 
85 90 95 

Pro Ser Gin Asp Phe Pro Leu Arg Val Gly Ala Pro Glu Tyr Val Leu 
100 105 110 

Val Ala Gly Gly He Gly He Thr Ala He Arg Ser Met Ala Ser Leu 
115 120 125 

Leu Lys Lys Leu Gly Ala Asn Tyr Arg He His Phe Ala Ala Arg Ser 
130 135 140 
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Leu Asp Ala Met Ala Tyr Lys Asp 
145 150 

Lys Leu His Leu His Leu Asp Ser 
165 

Ala Leu lie Glu Thr Leu Asn Pro 
180 

Pro lie Arg Leu Met Asp Ala lie 

195 200 

Leu Asp Pro Thr Asn Leu Arg Phe 
210 215 

Phe Ser Pro Glu Val Phe His lie 
225 230 

Ala Thr Val Asn Lys Asp Glu Ser 
245 

Gly Ala Asn Met Met Phe Asp Cys 
260 



Glu Leu Val Ala Glu His Gly Asp 
155 160 

Glu Gly Thr Thr lie Asp Val Pro 
170 175 

His Thr Glu Leu Tyr Met Cys Gly 
185 190 

Arg Arg Ala Trp Asn Thr Arg Gly 
205 

Glu Thr Phe Gly Asn Ser Gly Trp 
220 

Gin Val Pro Glu Leu Gly Leu His 

235 240 

Met Leu Glu Ala Leu Gin Lys Ala 
250 255 

Arg Lys Gly Glu Cys Gly Leu Cys 
265 270 



Gin Val Arg Val Leu Glu Val Asp Gly Gin Val Asp His Arg Asp Val 
275 280 285 

Phe Phe Ser Asp Arg Gin Lys Glu Ser Asp Ala Lys Ala Cys Ala Cys 
290 295 300 

Val Ser Arg Val Val Ser Ser Pro Ser Ser Ser Pro Thr Ser Thr lie 
305 310 315 320 

Thr Val Ala Leu Ser 
325 



<210> 441 
<211> 1278 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1255) 
<223> RXA02535 

<400> 441 

aggattgggt gaggagggag gcgtcgaaaa gcaagaaacg cctgacacgc gtagccgtgg 60 

ctgcgcacct tttaccttga ttaggtgcac aatagggagt gtg aca cct cgc cct 115 

Val Thr Pro Arg Pro 

1 5 

gtt tct tct gtt gcg cga etc gtt gag gat aac gcg caa gat ttt ctt 163 

Val Ser Ser Val Ala Arg Leu Val Glu Asp Asn Ala Gin Asp Phe Leu 

10 15 20 

cgc gec gtt cag gcg aaa ctt tta acg etc gcg cca cag get cgt ggg 211 
Arg Ala Val Gin Ala Lys Leu Leu Thr Leu Ala Pro Gin Ala Arg Gly 
25 30 35 
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cat ttt ccc act gcg gat gat gcg act cat ate age ate gec gaa atg 259 

His Phe Pro Thr Ala Asp Asp Ala Thr His lie Ser lie Ala Glu Met 

40 45 50 

gtg agt gcg ctg ttg gaa ggc act ggt gag gaa ggg aaa gta gac gac 307 

Val Ser Ala Leu Leu Glu Gly Thr Gly Glu Glu Gly Lys Val Asp Asp 



aaa aca ctg gag ttc ttt aaa gaa gcg gcg tta gat gcg cgt cga ttt 355 
Lys Thr Leu Glu Phe Phe Lys Glu Ala Ala Leu Asp Ala Arg Arg Phe 
70 75 80 85 

ggc ctg ace cca gaa atg cac age get ttg ggt gag gec gtg cgc age 403 
Gly Leu Thr Pro Glu Met His Ser Ala Leu Gly Glu Ala Val Arg Ser 
90 95 100 

gaa eta ttg tea tta tgc gag gat ctt ccc ttt gaa aat gtg ctg ttt 451 
Glu Leu Leu Ser Leu Cys Glu Asp Leu Pro Phe Glu Asn Val Leu Phe 
105 110 115 

gee gag cgt gcg att get gca acc acg get gtt tec gtc gag gcg gtt 4 99 
Ala Glu Arg Ala He Ala Ala Thr Thr Ala Val Ser Val Glu Ala Val 
120 125 130 

cgt gaa get gat gag gca cac att cct gec tea tat cag gca gaa att 547 
Arg Glu Ala Asp Glu Ala His He Pro Ala Ser Tyr Gin Ala Glu He 
135 140 145 

gta gaa gtt gaa aag cgc age cgt agg ttc acc gtc gtg cgc atg caa 595 
Val Glu Val Glu Lys Arg Ser Arg Arg Phe Thr Val Val Arg Met Gin 
150 155 160 165 

get gaa acg caa ctg ccc tac eta ccg gga caa tat ctt gca gca act 643 
Ala Glu Thr Gin Leu Pro Tyr Leu Pro Gly Gin Tyr Leu Ala Ala Thr 
170 175 180 

gcg gat ttt ctg ccc aac aca tgg cgc tac ctg tgc cct teg ate ccc 691 
Ala Asp Phe Leu Pro Asn Thr Trp Arg Tyr Leu Cys Pro Ser He Pro 
1S5 190 195 

act aac gaa tgg ggg cag gtg gag ttt cac ate caa tea gac gca gat 739 
Thr Asn Glu Trp Gly Gin Val Glu Phe His He Gin Ser Asp Ala Asp 
200 205 210 

gat ate get gga ctt tta gec acc aca cgc ctt ggc gat aaa tgg cga 787 
Asp He Ala Gly Leu Leu Ala Thr Thr Arg Leu Gly Asp Lys Trp Arg 
215 220 225 

ctt ggc ccc ggt cgt gga gat ttc gga caa age aaa att agt tec ggc ■ 835 
Leu Gly Pro Gly Arg Gly Asp Phe Gly Gin Ser Lys He Ser Ser Gly 
230 235 240 245 

aat gat ttg tta ttt att gca cat gga acg ggc eta get cct ctt cgc 883 
Asn Asp Leu Leu Phe He Ala His Gly Thr Gly Leu Ala Pro Leu Arg 
250 255 260 

get tac atg ttt gag ctg atg aac caa gca gca cct cca cgt ttg cac 931 
Ala Tyr Met Phe Glu Leu Met Asn Gin Ala Ala Pro Pro Arg Leu His 
265 270 275 
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ttt ttc gtc ggt gcc gac tac ccc ggt gag ctg tat gaa etc acc ggc 979 
Phe Phe Val Gly Ala Asp Tyr Pro Gly Glu Leu Tyr Glu Leu Thr Gly 
280 285 290 

atg tgg aat ttt get gca gcc age cca tgg ctt tct gtc gta ccg gtg 1027 
Met Trp Asn Phe Ala Ala Ala Ser Pro Trp Leu Ser Val Val Pro Val 
295 300 305 

tea acg cat gac aag gat gcg tgg tgg gtt caa gcc acc gaa gca teg 1075 
Ser Thr His Asp Lys Asp Ala Trp Trp Val Gin Ala Thr Glu Ala Ser 
310 315 320 325 

cag cca ccg agg ggt ttg cat ttg cat caa acg ggt teg atg gcg aag 1123 
Gin Pro Pro Arg Gly Leu His Leu His Gin Thr Gly Ser Met Ala Lys 
330 335 340 

ate gtc acc gaa gca ggt get tgg gcc gac cgc gac gtg tta att get 1171 
He Val Thr Glu Ala Gly Ala Trp Ala Asp Arg Asp Val Leu He Ala 
345 350 355 

ggc cct gaa teg tgg get egg gat gtt egg cgc gcg atg att agg cgt 1219 
Gly Pro Glu Ser Trp Ala Arg Asp Val Arg Arg Ala Met He Arg Arg 
360 365 370 

gga act ccg gcc cag cag att gag att tta ggg ttc taggttgect 1265 
Gly Thr Pro Ala Gin Gin He Glu He Leu Gly Phe 
375 380 385 

caccgggctg acc 1273 

<210> 442 
<211> 385 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Val Thr Pro Arg Pro Val Ser Ser Val Ala Arg Leu Val Glu Asp Asn 
15 10 15 

Ala Gin Asp Phe Leu Arg Ala Val Gin Ala Lys Leu Leu Thr Leu Ala 
20 25 30 

Pro Gin Ala Arg Gly His Phe Pro Thr Ala Asp Asp Ala Thr His He 
35 40 45 

Ser He Ala Glu Met Val Ser Ala Leu Leu Glu Gly Thr Gly Glu Glu 
50 55 60 

Gly Lys Val Asp Asp Lys Thr Leu Glu Phe Phe Lys Glu Ala Ala Leu 
65 70 75 80 

Asp Ala Arg Arg Phe Gly Leu Thr Pro Glu Met His Ser Ala Leu Gly 
85 90 95 

Glu Ala Val Arg Ser Glu Leu Leu Ser Leu Cys Glu Asp Leu Pro Phe 
100 105 110 

Glu Asn Val Leu Phe Ala Glu Arg Ala He Ala Ala Thr Thr Ala Val 
115 120 125 
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Ser Val Glu Ala Val Arg Glu Ala Asp Glu Ala His lie Pro Ala Ser 
130 135 140 

Tyr Gin Ala Glu He Val Glu Val Glu Lys Arg Ser Arg Arg Phe Thr 
145 150 155 160 

Val Val Arg Met Gin Ala Glu Thr Gin Leu Pro Tyr Leu Pro Gly Gin 
165 170 175 

Tyr Leu Ala Ala Thr Ala Asp Phe Leu Pro Asn Thr Trp Arg Tyr Leu 
180 185 190 

Cys Pro Ser He Pro Thr Asn Glu Trp Gly Gin Val Glu Phe His He 
195 200 205 

Gin Ser Asp Ala Asp Asp He Ala Gly Leu Leu Ala Thr Thr Arg Leu 
210 215 220 

Gly Asp Lys Trp Arg Leu Gly Pro Gly Arg Gly Asp Phe Gly Gin Ser 
225 230 235 240 

Lys He Ser Ser Gly Asn Asp Leu Leu Phe He Ala His Gly Thr Gly 
245 250 255 

Leu Ala Pro Leu Arg Ala Tyr Met Phe Glu Leu Met Asn Gin Ala Ala 
260 265 270 

Pro Pro Arg Leu His Phe Phe Val Gly Ala Asp Tyr Pro Gly Glu Leu 
275 280 285 

Tyr Glu Leu Thr Gly Met Trp Asn Phe Ala Ala Ala Ser Pro Trp Leu 
290 295 300 

Ser Val Val Pro Val Ser Thr His Asp Lys Asp Ala Trp Trp Val Gin 
305 310 315 320 

Ala Thr Glu Ala Ser Gin Pro Pro Arg Gly Leu His Leu His Gin Thr 
325 330 335 

Gly Ser Met Ala Lys He Val Thr Glu Ala Gly Ala Trp Ala Asp Arg 
340 345 350 

Asp Val Leu He Ala Gly Pro Glu Ser Trp Ala Arg Asp Val Arg Arg 
355 360 365 

Ala Met He Arg Arg Gly Thr Pro Ala Gin Gin He Glu He Leu Gly 
370 375 380 



Phe 
385 



<210> 443 
<211> 1248 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1225) 

<223> RXA00964 
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<400> 443 

ttcaagggct agacgtatgc aggtgttggg gattgcttat ctcaagggca atcacaccct 

tcatacgcat ctacaacatc cgtaaaggag gactccaaca atg ggc gcc cca ggt 

Met Gly Ala Pro Gly 
1 5 

aaa aac gat tac gca act gaa cac gtc aag caa gaa gtc cca ccc gca 
Lys Asn Asp Tyr Ala Thr Glu His Val Lys Gin Glu Val Pro Pro Ala 
10 15 20 

act cca gaa gag cag gca gag ctg gac acc atg tat aaa cgc atg gat 
Thr Pro Glu Glu Gin Ala Glu Leu Asp Thr Met Tyr Lys Arg Met Asp 
25 30 35 

gac ctg cat eta aag ccc ctg tgg act caa ate ggt ggg ttg atg cca 
Asp Leu His Leu Lys Pro Leu Trp Thr Gin lie Gly Gly Leu Met Pro 
40 45 50 

aac cac ccg gaa cca cga get gtg gca cac aag tgg gat tgg gcg gaa 
Asn His Pro Glu Pro Arg Ala Val Ala His Lys Trp Asp Trp Ala Glu 
55 eo 65 

etc ctg aag etc gcg cag cgc tec ggt gaa etc gtt cca gtt ggg cgc 
Leu Leu Lys Leu Ala Gin Arg Ser Gly Glu Leu Val Pro Val Gly Arc 
70 7 5 80 8 5 

ggt ggc gaa cgc cgt gcc att ggc ctg gca aac cca ggt tta gac ggc l 
Gly Gly Glu Arg Arg Ala He Gly Leu Ala Asn Pro Gly Leu Asp Gly 
90 95 10Q 

aat acc tac ate tec cct acc ctg tgg gca gca att cag tac etc get t 
Asn Thr Tyr He Ser Pro Thr Leu Trp Ala Ala He Gin Tyr Leu Ala 
105 no us 

ccg ggt gag aac get cca gag cac cgc cac tea caa aac gca ttc cgc 4 
Pro Gly Glu Asn Ala Pro Glu His Arg His Ser Gin Asn Ala Phe Arg 
120 125 130 

ttt gtt ate gaa ggc gaa ggc gtg tgg act gtc gtt aac ggc gat cca 5 
Phe Val He Glu Gly Glu Gly Val Trp Thr Val Val Asn Gly Asp Pro 
135 140 i4 5 

gta cca atg cga cgc ggc gac ttc ctg etc acc cca ggc tgg aac tac 5 
Val Pro Met Arg Arg Gly Asp Phe Leu Leu Thr Pro Gly Trp Asn Tyr 
150 I 55 160 165 

cac ggc cac cac aac ate gcg acc gag cca atg gcc tgg eta gac ggg 6 
His Gly His His Asn He Ala Thr Glu Pro Met Ala Trp Leu Asp Gly 
170 175 180 

etc gat ate cca ttt gcc tac caa atg gac acc gga ttc ttt gag tac 6 
Leu Asp He Pro Phe Ala Tyr Gin Met Asp Thr Gly Phe Phe Glu Tyr 
185 190 195 

ggc acc gaa aaa etc act gac gaa tec acc cca gac etc tec cgt tea 7 
Gly Thr Glu Lys Leu Thr Asp Glu Ser Thr Pro Asp Leu Ser Arg Ser 
200 205 210 

gaa cgc ctg tgg gcc cac cca gga cut cgc cca gtc tec ttc cca gga 7 
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Glu Arg Leu Trp Ala His Pro Gly Leu Arg Pro Val Ser Phe Pro Gly 
215 220 225 

aaa act tec tac tea cca att ggg cgc tac gec tgg gag cac acc gac 835 
Lys Thr Ser Tyr Ser Pro lie Gly Arg Tyr Ala Trp Glu His Thr Asp 
230 235 240 245 

gca gca etc aac gat cag ctg gca ttg gaa gaa gca gga cac cca gga 883 
Ala Ala Leu Asn Asp Gin Leu Ala Leu Glu Glu Ala Gly His Pro Gly 
250 255 260 

aca gtc gcg ccg gga cat get gcg att cgc ttc tec aac cca act acc 931 
Thr Val Ala Pro Gly His Ala Ala lie Arg Phe Ser Asn Pro Thr Thr 
265 270 275 

ggt ggc gat gtc atg acc acc ate cgc gcg gag ttc cac cgc ctg cgc 979 
Gly Gly Asp Val Met Thr Thr He Arg Ala Glu Phe His Arg Leu Arg 
280 285 290 

cca ggt gca tec act gec ccc att cat gag gta gga aac cgt tgc ttc 1027 
Pro Gly Ala Ser Thr Ala Pro He His Glu Val Gly Asn Arg Cys Phe 
295 300 305 

cag gta ttt gag ggt tec gca aca ate aat gtt gga gat aaa acc ttt 1075 
Gin Val Phe Glu Gly Ser Ala Thr He Asn Val Gly Asp Lys Thr Phe 
310 315 320 325 

gaa get aac cac ggc gat gtg ate aat gta ccg teg tgg cag aaq tgg 1123 
Glu Ala Asn His Gly Asp Val He Asn Val Pro Ser Trp Gin Lys Trp 
330 335 340 

aat ate gtc get ggc tct gac ggc grc gac ttg ttc tgc ttc tct gat 1171 
Asn He Val Ala Gly Ser Asp Gly Val Asp Leu Phe Cys Phe Ser Asp 
345 350 355 

aca cca att ttc gag gec ctt aac etc gca cgt act ttt act ccg gaa 1219 
Thr Pro He Phe Glu Ala Leu Asn Leu Ala Arg Thr Phe Thr Pro Glu 
360 365 370 



gga ate tagaacttat gegtcttgea aca 
Gly He 
375 



<210> 444 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Gly Ala Pro Gly Lys Asn Asp Tyr Ala Thr Glu His Val Lys Gin 
15 10 15 

Glu Val Pro Pro Ala Thr Pro Glu Glu Gin Ala Glu Leu Asp Thr Met 
20 25 30 

Tyr Lys Arg Met Asp Asp Leu His Leu Lys Pro Leu Trp Thr Gin He 
35 40 45 



Gly Gly Leu Mer Pro Asn His Pro Glu Pro Arg Ala Val Ala His Lys 
50 55 60 
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Trp Asp Trp Ala Glu Leu Leu Lys Leu Ala Gin Arg Ser Gly Glu Leu 
65 70 75 80 

Val Pro Val Gly Arg Gly Gly Glu Arg Arg Ala He Gly Leu Ala Asn 
85 90 95 

Pro Gly Leu Asp Gly Asn Thr Tyr He Ser Pro Thr Leu Trp Ala Ala 
100 105 HO 

He Gin Tyr Leu Ala Pro Gly Glu Asn Ala Pro Glu His Arg His Ser 
115 120 125 

Gin Asn Ala Phe Arg Phe Val He Glu Gly Glu Gly Val Trp Thr Val 
130 135 140 

Val Asn Gly Asp Pro Val Pro Met Arg Arg Gly Asp Phe Leu Leu Thr 
145 150 155 160 

Pro Gly Trp Asn Tyr His Gly His His Asn He Ala Thr Glu Pro Met 
165 170 175 

Ala Trp Leu Asp Gly Leu Asp He Pro Phe Ala Tyr Gin Met Asp Thr 
180 185 190 

Gly Phe Phe Glu Tyr Gly Thr Glu Lys Leu Thr Asp Glu Ser Thr Pro 
195 200 205 

Asp Leu Ser Arg Ser Glu Arg Leu Trp Ala His Pro Gly Leu Arg Pro 
210 215 220 

Val Ser Phe Pro Gly Lys Thr Ser Tyr Ser Pro He Gly Arg Tyr Ala 
225 230 235 240 

Trp Glu His Thr Asp Ala Ala Leu Asn Asp Gin Leu Ala Leu Glu Glu 
245 250 255 

Ala Gly His Pro Gly Thr Val Ala Pro Gly His Ala Ala He Arg Phe 
260 265 270 

Ser Asn Pro Thr Thr Gly Gly Asp Val Met Thr Thr He Arg Ala Glu 
275 280 285 

Phe His Arg Leu Arg Pro Gly Ala Ser Thr Ala Pro He His Glu Val 
290 295 300 

Gly Asn Arg Cys Phe Gin Val Phe Glu Gly Ser Ala Thr He Asn Val 
305 310 315 320 

Gly Asp Lys Thr Phe Glu Ala Asn His Gly Asp Val He Asn Val Pro 
325 330 335 

Ser Trp Gin Lys Trp Asn He Val Ala Gly Ser Asp Gly Val Asp Leu 
340 345 350 

Phe Cys Phe Ser Asp Thr Pro He Phe Glu Ala Leu Asn Leu Ala Arg 
355 360 365 

Thr Phe Thr Pro Glu Gly He 
370 375 
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<210> ' 445 
<211> 1083 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> RXN01466 



<400> 445 

aatccatgat cccaaactac ctcaaagcgc ttgtaggcta agacttatgg atacacaacg 60 

cggctcattg cggggaaaag ctcataaagc aaggctaaag atg acg cca aat ggt 115 

Met Thr Pro Asn Gly 

1 5 



cgc agg caa etc etc ctg gag cgt ggc gca gca ttt age aaa aac cgt 163 
Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala Phe Ser Lys Asn Arg 
10 15 20 



ace ccg ggt eta aaa cac gtc gac cgc cac ace ate gtg gac tec gac 211 
Thr Pro Gly Leu Lys His Val Asp Arg His Thr lie Val Asp Ser Asp 
25 30 35 



ggc etc age ate cac acg tac atg gtt ggc cat gec gaa aat gee acg 259 
Gly Leu Ser lie His Thr Tyr Met Val Gly His Ala Glu Asn Ala Thr 
40 45 50 



gca acg gtc gtg ttc ate cac ggc ttc acc etc gec gec gaa gtg tat 307 
Ala Thr Val Val Phe lie His Gly Phe Thr Leu Ala Ala Glu Val Tyr 
55 60 65 



tac atg cag gtc gac tac eta caa acc ttt tac cca aat att aaa age 355 
Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr Pro Asn lie Lys Ser 
70 75 80 85 



gtg ctt ate gac gee cgc ggc cac ggc gec acc ggc cag ate cgc cca 403 
Val Leu lie Asp Ala Arg Gly His Gly Ala Thr Gly Gin lie Arg Pro 
90 95 100 



gag etc tgc acc ate gaa gga aca gcg aac gat gtt etc gca gec ate 451 
Glu Leu Cys Thr He Glu Gly Thr Ala Asn Asp Val Leu Ala Ala He ■ 
105 110 115 



cac gaa cac gca ccg acc ggc ccg etc att ttg gtt ggg cat tec etc 499 
His Glu His Ala Pro Thr Gly Pro Leu He Leu Val Gly His Ser Leu 
120 125 130 



ggc gga etc acg gca ctt aac ctg gtt aaa egg gca gat cac tea ctt 547 
Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg Ala Asp His Ser Leu 
135 140 145 



egg aag agg ate gtc ggc atg gtt eta gtc gec aca teg ate gaa tea 595 
Arg Lys Arg He Val Gly Met Val Leu Val Ala Thr Ser He Glu Ser 
150 155 160 165 



tta tec acc caa ggt eta cca caa gtc ctg gca tea ccc ctt gee gac 
Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala Ser Pro Leu Ala Asp 
170 175 180 



643 
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aac ate aaa aac gec gtc gaa gca gec ccc aac gat gec caa aaa ttc 691 

Asn He Lys Asn Ala Val Glu Ala Ala Pro Asn Asp Ala Gin Lys Phe 
185 190 195 

cgc caa tac gec acc aca ttt eta gec ccc acc ctg gec acc gca gtc 739 

Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr Leu Ala Thr Ala Val 

200 205 210 

ttc caa cga gac aca aac gat gaa gtc ate gat ttc cac gec gee atg 787 

Phe Gin Arg Asp Thr Asn Asp Glu Val He Asp Phe His Ala Ala Met 

215 220 225 

ate cac gaa acc ccc ttg gat acc ttc gtc ggt ttc ttc gac gac etc 835 

He His Glu Thr Pro Leu Asp Thr Phe Val Gly Phe Phe Asp Asp Leu 

230 235 240 245 

caa gaa cac gac gaa etc gat gee gca cca gca ttg gaa ggc etc aaa 883 

Gin Glu His Asp Glu Leu Asp Ala Ala Pro Ala Leu Glu Gly Leu Lys 
250 255 260 

ggc tac gtc ctt gec ggc gaa tta gat gat gtc acc cca att age caa 931 

Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val Thr Pro He Ser Gin 
265 270 275 

gec gac cgc ate tgc gaa gtc tgg ccc ggc gca cgc ctt caa ate gca 979 

Ala Asp Arg He Cys Glu Val Trp Pro Gly Ala Arg Leu Gin He Ala 

280 285 290 

gaa gga gca ggt cat atg ctt ccg ctt gaa gcg cca gga ate etc aat 1027 

Glu Gly Ala Gly His Met Leu Pro Leu Glu Ala Pro Gly He Leu Asn 

295 300 305 

aat gcg ate ggc aac att ttg gac ggg ctg ggc tgaggaacct ggttcgggcg 1080 

Asn Ala He Gly Asn He Leu Asp Gly Leu Gly 

310 315 320 



<210> 446 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 446 

Met Thr Pro Asn Gly Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala 
15 10 15 

Phe Ser Lys Asn Arg Thr Pro Gly Leu Lys His Val Asp Arg His Thr 
20 25 30 

He Val Asp Ser Asp Gly Leu Ser He His Thr Tyr Met Val Gly His 
35 40 45 

Ala Glu Asn Ala Thr Ala Thr Val Val Phe He His Gly Phe Thr Leu 
50 55 60 

Ala Ala Glu Val Tyr Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr 

65 7C 75 80 
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Pro Asn He Lys Ser Val Leu He Asp Ala Arg Gly His Gly Ala Thr 



Gly Gin He Arg Pro Glu Leu Cys Thr He Glu Gly Thr Ala Asn Asp 
100 105 110 

Val Leu Ala Ala He His Glu His Ala Pro Thr Gly Pro Leu He Leu 
115 120 125 

Val Gly His Ser Leu Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg 
130 135 140 

Ala Asp His Ser Leu Arg Lys Arg He Val Gly Met Val Leu Val Ala 
145 ~ 150 155 160 

Thr Ser He Glu Ser Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala 
165 170 175 

Ser Pro Leu Ala Asp Asn He Lys Asn Ala Val Glu Ala Ala Pro Asn 
180 185 190 

Asp Ala Gin Lys Phe Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr 
195 ~ 200 205 

Leu Ala Thr Ala Val Phe Gin Arg Asp Thr Asn Asp Glu Val He Asp 
210 215 220 

Phe His Ala Ala Met He His Glu Thr Pro Leu Asp Thr Phe Val Gly 
225 230 235 240 

Phe Phe Asp Asp Leu Gin Glu His Asp Glu Leu Asp Ala Ala Pro Ala 
245 250 255 

Leu Glu Gly Leu Lys Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val 
2 60 '* " 2 65 27 0 

Thr Pro He Ser Gin Ala Asp Arg He Cys Glu Val Trp Pro Gly Ala 
275 280 285 

Arg Leu Gin He Ala Glu Gly Ala Gly His Met Leu Pro Leu Glu Ala 
290 295 300 

Pro Gly He Leu Asn Asn Ala lie Gly Asn He Leu Asp Gly Lea Gly 
305 310 315 320 



<210> 447 
<211> 922 
<212> DNA 

<213> Corynebacter ium glutamicum 

<220> 

<221> CDS 

<222> (101) .. (922) 

<223> FRXA01466 

<400> 447 

aatccatgat cccaaactac ctcaaagcgc ttgtaggcta agacttatgg atacacaacg 



BGI-132CP 



-636- 



cggctcattg cggggaaaag ctcataaagc aaggctaaag atg acg cca aat ggt 

Met Thr Pro Asn Gly 



cgc agg caa etc etc ctg gag cgt ggc gca gca ttt age aaa aac cgt 
Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala Phe Ser Lys Asn Arg 



ace ccg ggt eta aaa cac gtc gac cgc cac acc ate gtg gac tec gac 
Thr Pro Gly Leu Lys His Val Asp Arg His Thr lie Val Asp Ser Asp 



ggc etc age ate cac acg tac atg gtt ggc cat gee gaa aat gee acg 
Gly Leu Ser He His Thr Tyr Met Val Gly His Ala Glu Asn Ala Thr 



gca acg gtc gtg ttc ate cac ggc ttc acc etc gee gee gaa gtg tat 
Ala Thr Val Val Phe He His Gly Phe Thr Leu Ala Ala Glu Va L Tyr 



tac atg cag gtc gac tac eta caa acc ttt tac cca aat att aaa age 
Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr Pro Asn He Lys Ser 



gtg ctt ate gac gec cgc ggc cac ggc gee acc ggc cag ate cgc cca 
Val Leu He Asp Ala Arg Gly His Gly Ala Thr Gly Gin He Arg Pro 
90 95 100 

gag etc tgc acc ate gaa gga aca gcg aac gat gtt etc gca gee ate 
Glu Leu Cys Thr He Glu Gly Thr Ala Asn Asp Val Leu Ala Ala He 
105 110 115 

cac gaa cac gca ccg acc ggc ccg etc att ttg gtt ggg cat tec etc 
His Glu His Ala Pro Thr Gly Pro Leu He Leu Val Gly His Ser Leu 
120 125 130 

ggc gga etc acg gca ctt aac ctg gtt aaa egg gca gat cac tea ctt 
Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg Ala Asp His Ser Leu 
135 140 145 

egg aag agg ate gtc ggc atg gtt eta gtc gee aca teg ate gaa tea 
Arg Lys Arg He Val Gly Met Val Leu Val Ala Thr Ser He Glu Ser 
150 155 160 165 

tta tec acc caa ggt eta cca caa gtc ctg gca tea ccc ctt gee gac 
Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala Ser Pro Leu Ala Asp 
170 175 180 

aac ate aaa aac gee gtc gaa gca gee ccc aac gat gee caa aaa ttc 
Asn He Lys Asn Ala Val Glu Ala Ala Pro Asn Asp Ala Gin Lys Phe 
185 190 195 

cgc caa tac gee acc aca ttt eta gee ccc acc ctg gee acc gca gtc 
Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr Leu Ala Thr Ala Val 
200 205 210 

ttc caa cga gac aca aac gat gaa gtc ate gat ttc cac gec gec atg 
Phe Gin Arg Asp Thr Asn Asp Glu Val He Asp Phe His Ala Ala Met 
215 220 225 
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atc cac gaa acc ccc ttg gat acc ttc gtc ggt ttc ttc gac gac ctt 835 
He His Glu Thr Pro Leu Asp Thr Phe Val Gly Phe Phe Asp Asp Leu 
9^n 235 240 245 



caa gaa cac gac gaa etc gat gec gca 



cca aca ttg gaa ggc etc aaa 



Gin Glu His Asp Glu Leu Asp Ala Ala Pro Thr Leu Glu Gly Leu Lys 
250 255 260 

ggc tac gtc ctt gec ggc gaa tta gat gat gtc acc cca 
Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val Thr Pro 
265 270 



<210> 448 
<211> 274 
<212> PRT 

<213> Corynebacterium glutamicum 

<400> 448 . 
Met Thr Pro Asn Gly Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala 
1 5 10 15 

Phe Ser Lys Asn Arg Thr Pro Gly Leu Lys His Val Asp Arg His Thr 
20 25 30 

He Val Asp Ser Asp Gly Leu Ser He His Thr Tyr Met Val Gly His 
35 40 45 

Ala Glu Asn Ala Thr Ala Thr Val Val Phe He His Gly Phe Thr Leu 
50 55 60 

Ala Ala Glu Val Tyr Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr 
65 70 75 80 

Pro Asn He Lys Ser Val Leu He Asp Ala Arg Gly His Gly Ala. Thr 
85 90 9^ 

Gly Gin He Arg Pro Glu Leu Cys Thr He Glu Gly Thr Ala Asn Asp 
100 105 HO 

Val Leu Ala Ala He His Glu His Ala Pro Thr Gly Pro Leu He Leu 
115 120 125 

Val Gly His Ser Leu Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg 
130 135 140 

Ala Asp His Ser Leu Arg Lys Arg He Val Gly Met Val Leu Val Ala 
145 150 155 ibu 

Thr Ser He Glu Ser Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala 
165 170 175 

Ser Pro Leu Ala Asp Asn He Lys Asn Ala Val Glu Ala Ala Pro Asn 
180 185 19° 

Asp Ala Gin Lys Phe Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr 
195 200 205 

Leu Ala Thr Ala Val Phe Gin Arg Asp Thr Asn Asp Glu Val He Asp 
210 215 220 
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Phe His Ala Ala Met lie His Glu Thr Pro Leu Asp Thr Phe Val Gly 
225 230 235 240 

Phe Phe Asp Asp Leu Gin Glu His Asp Glu Leu Asp Ala Ala Pre Thr 
245 250 255 

Leu Glu Gly Leu Lys Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val 
260 265 270 

Thr Pro 



<210> 449 
<211> 766 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> RXN03036 

<400> 449 

tagaaaaatc tacccagtaa gcattcagga accattcaga atcttttctt agcatgtctc 60 

tatcagegta aacgtccgaa catgaaaggc tagaaaagee atg get gag cag ttg 115 

Met Ala Glu Gin Leu 



cgt caa ttt gaa ggc agg gtc etc cct aat caa tec gag gac ttg gaa 163 

Arg Gin Phe Glu Gly Arg Val Leu Pro Asn Gin Ser Glu Asp Leu Glu 
10 15 20 

gat eag ggt ttg gga ttt gac ctg gga acc gtt ttc tec cgc agg aag 211 

Asp Gin Gly Leu Gly Phe Asp Leu Gly Thr Val Phe Ser Arg Arg Lys 



gtt ttg gga ttc ate ggt gtt ggt gga gca ggt gtg gca ctt get get 
Val Leu Gly Phe lie Gly Val Gly Gly Ala Gly Val Ala Leu Ala Ala 



tgt tea cct tct ggt tct tec gcg gca teg age acc tea age gcg tec 
Cys Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser Thr Ser Ser Ala Ser 



age age gca get gca acc acc agt gca gca gca gag act ttg act gag 
Ser Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala Glu Thr Leu Thr Glu 



atg aag teg gag act get ggt ccg tac ccg ggc gat ggt teg aat ggt 403 

Met Lys Ser Glu Thr Ala Gly Pro Tyr Pro Gly Asp Gly Ser Asn Gly 

90 95 100 

ccg gat gtg ttg gag gtc tec ggt gtg gag cgc cag gac ate acc aag 451 

Pro Asp Val Leu Glu Val Ser Gly Val Glu Arg Gin Asp lie Thr Lys 

105 110 115 

teg att gat tct gac acc gtg gca gag ggc gta cct ctg acg ttg act 499 

Ser lie Asp Ser Asp Thr Val Ala Glu Gly Val Pro Leu Thr Leu Thr 

120 125 130 
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atg acc att ttg gac atg aac aac aac aat cag cca atg gag ggt get 547 
Met Thr lie Leu Asp Met Asn Asn Asn Asn Gin Pro Met Glu Gly Ala 
135 140 145 

gcg gtg tac gtg tgg cac tgt gat gcg ccg ggt cga tat teg atg tac 595 
Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly Arg Tyr Ser Met Tyr 
150 155 160 165 

gac tct gag ctg gaa gat gag acc tat tta cgc ggt gtg cag att acc 643 
Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg Gly Val Gin lie Thr 
170 175 180 

gat aag tat ggc cag gtc acg ttc gat acc att ttc cct ggt tgt tat 691 
Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr He Phe Pro Gly Cys Tyr 
185 190 195 

gcg ggc cgt tgg gtg cat att cat ttc gag gtg ttc ccg gat cga gac 739 
Ala Gly Arg Trp Val His He His Phe Glu Val Phe Pro Asp Arg Asp 
200 205 210 

age ate acg gat tec acg aac aac att 766 
Ser He Thr Asp Ser Thr Asn Asn He 
215 220 



<210> 450 

<211> 222 

<212> PRT 

<213> Corynebacterium glut ami cum 

<400> 450 

Met Ala Glu Gin Leu Arg 
1 5 

Ser Glu Asp Leu Glu Asp 
20 

Phe Ser Arg Arg Lys Val 
35 

Val Ala Leu Ala Ala Cys 
50 

Thr Ser Ser Ala Ser Ser 
65 70 

Glu Thr Leu Thr Glu Met 
85 

Asp Gly Ser Asn Gly Pro 
100 

Gin Asp He Thr Lys Ser 
115 

Pro Leu Thr Leu Thr Met 
130 



Gin Phe Glu Gly Arg Val Leu Pro Asn Gin 
10 15 

Gin Gly Leu Gly Phe Asp Leu Gly Thr Val 
25 30 

Leu Gly Phe He Gly Val Gly Gly Ala Gly 



Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser 
55 60 



Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala 
75 80 



Lys Ser Glu Thr Ala Gly Pro Tyr Pro Gly 



Asp Val Leu Glu Val Ser Gly Val Glu Arg 
105 110 

He Asp Ser Asp Thr Val Ala Glu Gly Val 

120 125 

Thr He Leu Asp Met Asn Asn Asn Asn Gin 

135 140 



Pro Met Glu Gly Ala Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly 
145 150 155 160 
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Arg Tyr Ser Met Tyr Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg 
165 1"7 0 175 

Gly Val Gin He Thr Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr He 
180 185 190 

Phe Pro Gly Cys Tyr Ala Gly Arg Trp Val His He His Phe Glu Val 
195 200 205 

Phe Pro Asp Arg Asp Ser He Thr Asp Ser Thr Asn Asn lie . 
210 215 220 

<210> 451 
<211> 766 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> FRXA02895 

tagaaaaatc tacccagtaa gcattcagga accattcaga atcttttctt agcatgtctc 60 
tatcagcgta aacgtccgaa catgaaaggc tagaaaagcc atg get gag cag ttg 115 

1 5 

cat caa ttt gaa ggc agg gtc etc cct aat caa tec gag gac ttg gaa 
Arg Gin Phe Glu Gly Arg Val Leu Pro Asn Gin Ser Glu Asp Leu Glu 
10 15 

aat cag ggt ttg gga ttt gac ctg gga acc gtt ttc tec cge agg aag 
lsp Gin Gly Leu Gly Phe Asp Leu Gly Thr Val Phe Ser Arg Arg Lys 



163 



25 



gtt ttg gga ttc ate ggt gtt ggt gga gca ggt gtg gca ctt get get 
Val Leu Gly Phe He Gly Val Gly Gly Ala Gly Val Ala Leu Ala Ala 
40 45 50 

tgt tea ect tet ggt tct tec gcg gca teg age acc tea age geg tee 
Cys Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser Thr Ser Ser Ala Ser 
55 60 65 

aac aac qca get gca acc acc agt gca gca gca gag act ttg act gag 
Ser Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala Glu Thr Leu Thr Glu 
70 75 80 

atg aag teg gag act get ggt ecg tac ceg ggc gat ggt teg aat ggt 
Me? Lys Ser Glu Thr Ala Gly Pro Tyr Pro Giy Asp Gly Ser Asn Gly 
90 95 1U 

ecg gat gtg ttg gag gtc tec ggt gtg gag cge cag gac ate acc aag 
Pro Asp Val Leu Glu Val Ser Gly Val Glu Arg Gin Asp lie Thr Lys 
105 HO 115 

teg att gat tet gac acc gtg gca gag ggc gta cct ctg acg ttg act 
Ser lie Asp Ser Asp Thr Val Ala Glu Gly Val Pro Leu ,hr Lea Tnr 



259 



307 
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atg acc att ttg gac atg aac aac aac aat cag cca atg gag ggt get 547 

Met Thr lie Leu Asp Met Asn Asn Asn Asn Gin Pro Met Glu Gly Ala 
135 140 145 

gcg gtg tac gtg tgg cac tgt gat gcg ccg ggt cga tat teg atg tac 595 

Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly Arg Tyr Ser Met Tyr 
150 155 160 165 

gac tct gag ctg gaa gat gag acc tat tta cgc ggt gtg cag att acc 643 

Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg Gly Val Gin lie Thr 
170 175 180 

gat aag tat ggc cag gtc acg ttc gat acc att ttc cct ggt tgt tat 691 

Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr lie Phe Pro Gly Cys Tyr 

185 190 195 

gcg ggc cgt tgg gtg cat att cat ttc gag gtg ttc ccg gat cga gac 739 

Ala Gly Arg Trp Val His He His Phe Glu Val Phe Pro Asp Arg Asp 
200 205 210 

age ate acg gat tec acg aac aac att 766 

Ser He Thr Asp Ser Thr Asn Asn He 
215 220 



<210> 452 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 452 

Met Ala Glu Gin Leu Arg Gin Phe Glu Gly Arg Val Leu Pro Asn Gin 
15 10 15 

Ser Glu Asp Leu Glu Asp Gin Gly Leu Gly Phe Asp Leu Gly Thr Val 
20 25 30 

Phe Ser Arg Arg Lys Val Leu Gly Phe He Gly Val Gly Gly Ala Gly 
35 40 45 

Val Ala Leu Ala Ala Cys Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser 
50 55 60 

Thr Ser Ser Ala Ser Ser Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala 
65 70 75 80 

Glu Thr Leu Thr Glu Met Lys Ser Glu Thr Ala Gly Pro Tyr Pro Gly 
85 90 95 

Asp Gly Ser Asn Gly Pro Asp Val Leu Glu Val Ser Gly Val Glu Arg 
100 105 110 

Gin Asp He Thr Lys Ser He Asp Ser Asp Thr Val Ala Glu Gly Val 
115 120 125 

Pro Leu Thr Leu Thr Met Thr lie Leu Asp Met Asn Asn Asn Asn Gin 
130 135 140 



Pro Met Glu Gly Ala Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly 
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Arg Tyr Ser Met Tyr Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg 
165 170 175 

Gly Val Gin lie Thr Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr He 
180 185 190 

Phe Pro Gly Cys Tyr Ala Gly Arg Trp Val His He His Phe Glu Val 
195 200 205 

Phe Pro Asp Arg Asp Ser He Thr Asp Ser Thr Asn Asn He 
210 215 220 



<210> 453 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1003) 
<223> RXA02449 

<400> 453 

acctcagcag attgctcgaa gcagcactca acggtgagga tccggcagtt cttagcgcag 60 



gca gac cac aac ate age gcg cag caa aag get gtt gaa gaa aat ctg 
Ala Asp His Asn He Ser Ala Gin Gin Lys Ala Val Glu Glu Asn Leu 



gtg aac cgt gtc etc caa tct ttt gat gcg tgt gaa aac ccg cgc etc 
Val Asn Arg Val Leu Gin Ser Phe Asp Ala Cys Glu Asn Pro Arg Leu 



aag cag ctg atg gaa teg ctg gtt gtg cat ctg cac gat ttc ate egg 
Lys Gin Leu Met Glu Ser Leu Val Val His Leu His Asp Phe He Arg 



gat gtg cgc etc acc gag gat gag tgg aat tac gec att gat ttc etc 
Asp Val Arg Leu Thr Glu Asp Glu Trp Asn Tyr Ala He Asp Phe Leu 



aca gcg gtt ggc cac att act gat gac aag cgc caa gag ttt gtg ttg 
Thr Ala Val Gly His He Thr Asp Asp Lys Arg Gin Glu Phe Val Leu 



ctt tec gat acc ttg ggc gec teg atg cag acc ate gcg gtg aac aac 

Leu Ser Asp Thr Leu Gly Ala Ser Met Gin Thr He Ala Val Asn Asn 

90 95 100 

gaa gcg tat gaa aac tea acg gaa get aca gtc ttt ggt cca ttc ttc 

Glu Ala Tyr Glu Asn Ser Thr Glu Ala Thr Val Phe Gly Pro Phe Phe 

105 110 115 

etc gat gac get cct gag gtt gag ctg ggt gga gat ate gec ggc ggc 
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Leu Asp Asp Ala Pro Glu Val Glu Leu Gly Gly Asp lie Ala Gly Gly 
120 125 130 

gcc cag ggg cag gca gcg tgg att gaa gga acc gtc acc gac act gaa 547 
Ala Gin Gly Gin Ala Ala Trp He Glu Gly Thr Val Thr Asp Thr Glu 
135 140 145 

ggc aat ccc gtt ccg aat get cgt ate gag gtg tgg gag tgc gat gaa 595 
Gly Asn Pro Val Pro Asn Ala Arg He Glu Val Trp Glu Cys Asp Glu 
150 155 160 165 

gat gga etc tac gat gtc caa tat gcc gat gag cgc atg gcg ggt cgc 643 
Asp Gly Leu Tyr Asp Val Gin Tyr Ala Asp Glu Arg Met Ala Gly Arg 
170 175 180 

gcg tat atg cac acc gac gcc aat ggc gat tac cgc ttc tgg ggt ctg 691 
Ala Tyr Met His Thr Asp Ala Asn Gly Asp Tyr Arg Phe Trp Gly Leu 
185 190 195 

act ccg gtt cct tat cca ate ccc cac gat ggc ccc gtg ggc aac atg 739 
Thr Pro Val Pro Tyr Pro He Pro His Asp Gly Pro Val Gly Asn Met 
200 205 210 

etc aag gcg gtt ggt cgt teg ccg gtg cgc tgc gcc cac ctt cac ttc 787 
Leu Lys Ala Val Gly Arg Ser Pro Val Arg Cys Ala His Leu His Phe 
215 220 225 

atg gtg acc get cct gaa ttg cgc acc ttg gtc act cac att ttc gtt 835 
Met Val Thr Ala Pro Glu Leu Arg Thr Leu Val Thr His He Phe Val 
230 235 240 245 

gag ggt gat ccg cag eta gaa ate ggc gat tec gtc ttc ggg gtc aag 883 
Glu Gly Asp Pro Gin Leu Glu He Gly Asp Ser Val Phe Gly Val Lys 
250 255 260 

gac teg ttg ate aag aag ttt gag gag cag gcg cca ggc act cct acc 931 
Asp Ser Leu He Lys Lys Phe Glu Glu Gin Ala Pro Gly Thr Pro Thr 
265 270 275 

cca gat ggt egg gat etc ggc gat cag acg tgg gcg cgc acg cgc ttc 97 9 
Pro Asp Gly Arg Asp Leu Gly Asp Gin Thr Trp Ala Arg Thr Arg Phe 
280 285 290 

gac ate gtg etc gcg ccg ggc gcg taggatttcg cttttcgacg caa 1026 
Asp He Val Leu Ala Pro Gly Ala 
295 300 



<210> 454 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Met Thr Thr Thr Thr Ala Asp His Asn He Ser Ala Gin Gin Lys Ala 
15 10 15 

Val Glu Glu Asn Leu Val Asn Arg Val Leu Gin Ser Phe Asp Ala Cys 
20 25 30 

Glu Asn Pro Arg Leu Lys Gin Leu Met Glu Ser Leu Val Val His Leu 
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His Asp Phe lie Arg Asp Val Arg Leu Thr Glu Asp Glu Trp Asn Tyr 



Ala lie Asp Phe Leu Thr Ala Val Gly His lie Thr Asp Asp Lys Arg 
65 70 75 80 

Gin Glu Phe Val Leu Leu Ser Asp Thr Leu Gly Ala Ser Met Gin Thr 



lie Ala Val Asn Asn Glu Ala Tyr Glu Asn Ser Thr Glu Ala Thr Val 
100 105 110 

Phe Gly Pro Phe Phe Leu Asp Asp Ala Pro Glu Val Glu Leu Gly Gly 
115 120 125 

Asp He Ala Gly Gly Ala Gin Gly Gin Ala Ala Trp He Glu Gly Thr 
130 135 140 

Val Thr Asp Thr Glu Gly Asn Pro Val Pro Asn Ala Arg He Glu Val 
145 150 155 160 

Trp Glu Cys Asp Glu Asp Gly Leu Tyr Asp Val Gin Tyr Ala Asp Glu 
165 170 175 

Arg Met Ala Gly Arg Ala Tyr Met His Thr Asp Ala Asn Gly Asp Tyr 
180 185 190 

Arg Phe Trp Gly Leu Thr Pro Val Pro Tyr Pro He Pro His Asp Gly 
195 200 205 

Pro Val Gly Asn Met Leu Lys Ala Val Gly Arg Ser Pro Val Arg Cys 
210 215 220 

Ala His Leu His Phe Met Val Thr Ala Pro Glu Leu Arg Thr Leu Val 
225 230 235 240 

Thr His He Phe Val Glu Gly Asp Pro Gin Leu Glu He Gly Asp Ser 
245 250 255 

Val Phe Gly Val Lys Asp Ser Leu He Lys Lys Phe Glu Glu Gin Ala 
260 " 265 270 

Pro Gly Thr Pro Thr Pro Asp Gly Arg Asp Leu Gly Asp Gin Thr Trp 
275 280 285 

Ala Arg Thr Arg Phe Asp He Val Leu Ala Pro Gly Ala 
290 295 300 



<210> 455 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (985) 
<223> RXN00178 



BGI-132CP 



- 645 - 



<400> 455 

gcgaataatc cacggacggt cacagaagaa aacctcactg cgctgcttac cacagcgctc 60 

aacggcgacg atccagcaac tttgaattaa ggagaccaac atg act att tea gca 115 

Met Thr lie Ser Ala 



caa cag caa gca gtg gaa gaa gac ctt gta gag cgc gta etc gca tct 
Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu Arg Val Leu Ala Ser 



ttt gat teg tgt gaa aac cct cgc etc aaa eta gtg atg aaa tec ctg 
Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu Val Met Lys Ser Leu 



act gtg cat etc cat gat ttc ate cgc gat gtt cga etc act gaa gaa 
Thr Val His Leu His Asp Phe lie Arg Asp Val Arg Leu Thr Glu Glu 



gag tgg aac tac gee att gat ttc etc ace aag gtt ggg cat ate acc 307 
Glu Trp Asn Tyr Ala lie Asp Phe Leu Thr Lys Val Gly His lie Thr 
55 60 65 

gac gat aag cgc caa gaa ttc gtg ttg etc tct gac acc ttg ggt gca 355 
Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser Asp Thr Leu Gly Ala 



tec atg cag acc ate get gtt aat aac gaa gca tat gaa gac get acc 403 
Ser Met Gin Thr He Ala Val Asn Asn Glu Ala Tyr Glu Asp Ala Thr 
90 95 100 

gaa gca aca gtc ttt ggc ccc ttc ttt gtc gat gat gcg cca ctg gtc 451 
Glu Ala Thr Val Phe Gly Pro Phe Phe Val Asp Asp Ala Pro Leu Val 
105 110 115 

caa aac gga gat gac att gec ttt ggc gca gtc ggc cag ccg gca tgg 499 
Gin Asn Gly Asp Asp He Ala Phe Gly Ala Val Gly Gin Pro Ala Trp 
120 125 130 

gtg gag gga acg gtc aaa gac act gaa gga aac ccc att ccc aat gca 547 
Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn Pro lie Pro Asn Ala 
135 140 145 

cgc att gaa gta tgg gaa tgc gat gaa gat gga ctt tat gat gtg caa 595 
Arg He Glu Val Trp Glu Cys Asp Glu Asp Gly Leu Tyr Asp Val Gin 
150 155 160 165 

tac gee gat gag cgc agt get gga cgc gca cac ctg tat tea gat gaa 643 
Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His Leu Tyr Ser Asp Glu 

170 175 180 

aac ggc gaa tac cac ttc tgg gga eta act ccc gtg cca tat ccc ate 691 
Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro Val Pro Tyr Pro He 
185 190 195 

cca cac gat ggt cca gta gga caa atg etc caa gca gtt ggt cgt tec 739 
Pro His Asp Gly Pro Val Gly Gin Met Leu Gin Ala Val Gly Arg Ser 
200 205 210 

ccc gtt cgt tgc gcg cac eta cac ttc atg gtg act gcg cca gag aag 787 
Pro Val Arg Cys Ala His Leu His Phe Met Val Thr Ala Pro Glu Lys 
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cga acc ttg gta acc cat ate ttc gtt gag ggc gat ccg cag eta gag 835 
Arg Thr Leu Val Thr His lie Phe Val Glu Gly Asp Pro Gin Leu Glu 
230 235 240 245 

ate ggc gat tec gtg ttt ggc gtg aag gac tea ctg att aag aaa ttc 883 
lie Gly Asp Ser Val Phe Gly Val Lys Asp Ser Leu lie Lys Lys Phe 
250 255 260 

gtt gag caa cct gca gga acc gca act cca gat ggt cgc gat gtg ggt 931 
Val Glu Gin Pro Ala Gly Thr Ala Thr Pre Asp Gly Arg Asp Val Gly 
265 270 275 

gat caa acc tgg gca cgc aca cgt ttt gat att gtg etc gec ccc ggc 979 
Asp Gin Thr Trp Ala Arg Thr Arg Phe Asp lie Val Leu Ala Pro Gly 
280 285 290 

aat gtc taagtagaag cagcaaaaaa cca 1008 
Asn Val 
295 



<210> 456 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 456 

Met Thr lie Ser Ala Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu 
1 5 1C 15 

Arg Val Leu Ala Ser Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu 



Val Met Lys Ser Leu Thr Val His Leu His Asp Phe lie Arg Asp Val 
35 40 45 

Arg Leu Thr Glu Glu Glu Trp Asn Tyr Ala He Asp Phe Leu Thr Lys 
50 55 60 

Val Gly His He Thr Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser 



Asp Thr Leu Gly Ala Ser Met Gin Thr He Ala Val Asn Asn Glu Ala 

8 5 90 95 

Tyr Glu Asp Ala Thr Glu Ala Thr Val Phe Gly Pro Phe Phe Val Asp 

100 105 110 

Asp Ala Pro Leu Val Gin Asn Gly Asp Asp He Ala Phe Gly Ala Val 

115 120 125 

Gly Gin Pro Ala Trp Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn 
130 135 140 

Pro He Pro Asn Ala Arg He Glu Val Trp Glu Cys Asp Glu Asp Gly 

145 150 155 160 

Leu Tyr Asp Val Gin Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His 

165 170 175 
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Leu Tyr Ser Asp Glu Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro 
180 185 190 

Val Pro Tyr Pro lie Pro His Asp Gly Pro Val Gly Gin Met Leu Gin 
195 200 205 

Ala Val Gly Arg Ser Pro Val Arg Cys Ala His Leu His Phe Met Val 
210 215 220 

Thr Ala Pro Glu Lys Arg Thr Leu Val Thr His lie Phe Val Glu Gly 
225 230 235 240 

Asp Pro Gin Leu Glu lie Gly Asp Ser Val Phe Gly Val Lys Asp Ser 
245 250 255 

Leu lie Lys Lys Phe Val Glu Gin Pro Ala Gly Thr Ala Thr Pro Asp 
260 265 270 

Gly Arg Asp Val Gly Asp Gin Thr Trp Ala Arg Thr Arg Phe Asp lie 
275 280 285 

Val Leu Ala Pro Gly Asn Val 
290 295 



<210> 457 

<211> 1008 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> FRXA00178 

<400> 457 

gcgaataatc cacggacggt cacagaagaa aacctcactg cgctgcttac cacagcgctc 60 

aacggcgacg atccagcaac tttgaattaa ggagaccaac atg act att tea gca 115 

Met Thr lie Ser Ala 
1 5 

caa cag caa gca gtg gaa gaa gac ctt gta gag cgc gta etc gca tct 163 
Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu Arg Val Leu Ala Ser 
10 15 20 

ttt gat teg tgt gaa aac cct cgc etc aaa eta gtg atg aaa tec ctg 211 
Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu Val Met Lys Ser Leu 
25 30 35 

act gtg cat etc cat gat ttc ate cgc gat gtt cga etc act gaa gaa 259 
Thr Val His Leu His Asp Phe lie Arg Asp Val Arg Leu Thr Glu Glu 
40 45 50 

gag tgg aac tac gec att gat ttc etc acc aag gtt ggg cat ate acc 307 
Glu Trp Asn Tyr Ala lie Asp Phe Leu Thr Lys Val Gly His lie Thr 
55 60 65 

gac gat aag cgc caa gaa ttc gtg ttg etc tct gac acc ttg ggt gca 355 
Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser Asp Thr Leu Gly Ala 
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tcc atg cag acc ate get gtt aat aac gaa gca tat gaa gac get acc 403 
Ser Met Gin Thr lie Ala Val Asn Asn Glu Ala Tyr Glu Asp Ala. Thr 
90 95 100 

gaa gca aca gtc ttt ggc ccc ttc ttt gtc gat gat gcg cca ctg gtc 451 
Glu Ala Thr Val Phe Gly Pro Phe Phe Val Asp Asp Ala Pro Leu Val 
105 110 115 

caa aac gga gat gac att gec ttt ggc gca gtc ggc cag ccg gca tgg 4 99 
Gin Asn Gly Asp Asp lie Ala Phe Gly Ala Val Gly Gin Pro Ala Trp 
120 125 130 

gtg gag gga acg gtc aaa gac act gaa gga aac ccc att ccc aat gca 547 
Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn Pro lie Pro Asn Ala 
135 140 145 

cgc att gaa gta tgg gaa tgc gat gaa gat gga ctt tat gat gtg caa 595 
Arg lie Glu Val Trp Glu Cys Asp Glu Asp Gly Leu Tyr Asp Val Gin 
150 155 160 165 

tac gec gat gag cgc agt get gga cgc gca cac ctg tat tea gat gaa 643 
Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His Leu Tyr Ser Asp Glu 
170 175 180 

aac ggc gaa tac cac ttc tgg gga eta act ccc gtg cca tat ccc ate 691 
Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro Val Pro Tyr Pro lie 
185 190 195 

cca cac gat ggt cca gta gga caa atg etc caa gca gtt ggt cgt tec 739 
Pro His Asp Gly Pro Val Gly Gin Met Leu Gin Ala Val Gly Arg Ser 
200 205 210 

ccc gtt cgt tgc gcg cac eta cac ttc atg gtg act gcg cca gag aag 7 87 
Pro Val Arg Cys Ala His Leu His Phe Met Val Thr Ala Pro Glu Lys 
215 220 225 

cga acc ttg gta acc cat ate ttc gtt gag ggc gat ccg cag eta gag 835 
Arg Thr Leu Val Thr His lie Phe Val Glu Gly Asp Pro Gin Leu Glu 
230 235 240 245 

ate ggc gat tec gtg ttt ggc gtg aag gac tea ctg att aag aaa ttc 883 
lie Gly Asp Ser Val Phe Gly Val Lys Asp Ser Leu lie Lys Lys Phe 
250 255 260 

gtt gag caa cct gca gga acc gca act cca gat ggt cgc gat gtg ggt 931 
Val Glu Gin Pro Ala Gly Thr Ala Thr Pro Asp Gly Arg Asp Val Gly 
265 270 275 

gat caa acc tgg gca cgc aca cgt ttt gat att gtg etc gee ccc ggc 979 
Asp Gin Thr Trp Ala Arg Thr Arg Phe Asp lie Val Leu Ala Pro Gly 
280 285 290 

aat gtc taagtagaag cagcaaaaaa cca 1008 
Asn Val 
295 



<210> 458 
<211> 295 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Met Thr lie Ser Ala Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu 
15 10 15 

Arg Val Leu Ala Ser Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu 
20 25 30 

Val Met Lys Ser Leu Thr Val His Leu His Asp Phe lie Arg Asp Val 
35 40 45 

Arg Leu Thr Glu Glu Glu Trp Asn Tyr Ala He Asp Phe Leu Thr Lys 
50 55 60 

Val Gly His lie Thr Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser 



Asp Thr Leu Gly Ala Ser Met Gin Thr He Ala Val Asn Asn Glu Ala 
85 90 95 

Tyr Glu Asp Ala Thr Glu Ala Thr Val Phe Gly Pro Phe Phe Val. Asp 
100 105 110 

Asp Ala Pro Leu Val Gin Asn Gly Asp Asp He Ala Phe Gly Ala. Val 
115 120 125 

Gly Gin Pro Ala Trp Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn 
130 135 140 

Pro He Pro Asn Ala Arg He Glu Val Trp Glu Cys Asp Glu Asp Gly 
145 150 155 160 

Leu Tyr Asp Val Gin Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His 
165 170 175 

Leu Tyr Ser Asp Glu Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro 
180 185 190 

Val Pro Tyr Pro He Pro His Asp Gly Pro Val Gly Gin Met Leu Gin 
195 200 205 

Ala Val Gly Arg Ser Pro Val Arg Cys Ala His Leu His Phe Met Val 
210 215 220 

Thr Ala Pro Glu Lys Arg Thr Leu Val Thr His He Phe Val Glu Gly 
225 230 235 240 

Asp Pro Gin Leu Glu He Gly Asp Ser Val Phe Gly Val Lys Asp Ser 
245 250 255 

Leu He Lys Lys Phe Val Glu Gin Pro Ala Gly Thr Ala Thr Pro Asp 
260 265 270 

Gly Arg Asp Val Gly Asp Gin Thr Trp Ala Arg Thr Arg Phe Asp He 
275 280 285 

Val Leu Ala Pro Gly Asn Val 
290 295 
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<210> 459 
<211> 1407 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1384 ) 
<223> RXA02111 

<400> 459 

gcttgcggga acaccgcacc gcccacccaa actgttcaga ttccaaagat aaattctgac 60 

gctcattcca gcccaccgtt tagaagaaaa gaccccaatc atg acc acc tea ate 115 

Met Thr Thr Ser lie 



acc cca tct gtc aac ctt gca ttg aaa aat gec aat age tgc aac agt 
Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala Asn Ser Cys Asn Ser 



gaa etc aaa gac gga ccc tgg ttc etc gac cag ccc gga atg ccg gat 
Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin Pro Gly Met Pro Asp 



gtc tac ggc ccc ggc gcg tea caa aac gat ccg ate cct gcg cat get 
Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro lie Pro Ala His Ala 



ccg cgc cag cag gtt etc ccc gag gag tac cag cgc gca agt gat gac 307 
Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin Arg Ala Ser Asp Asp 



gaa ctg cat cgt agg ate egg gaa gcg aaa gac acc ctg ggt gac aaa 
Glu Leu His Arg Arg lie Arg Glu Ala Lys Asp Thr Leu Gly Asp Lys 



gtg gtt ate eta gga cac ttc tac cag cgc gat gaa gtt ate caa cac 403 

Val Val lie Leu Gly His Phe Tyr Gin Arg Asp Glu Val He Gin His 
90 95 100 

gca gat ttt gtt ggt gac tct ttc caa ctt gee cgc get gee aaa acc 451 

Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala Arg Ala Ala Lys Thr 
105 110 115 

cga ccc gag gcg gaa gcg att gtg ttc tgc ggt gtg cac ttc atg get 499 

Arg Pro Glu Ala Glu Ala He Val Phe Cys Gly Val His Phe Met Ala 

120 125 130 

gaa acc get gat ctg tta tec acg gat gaa caa tea gtg ate etc ccc 547 

Glu Thr Ala Asp Leu Leu Ser Thr Asp Glu Gin Ser Val He Leu Pro 

135 140 145 

aac ctt gee gca ggt tgc tec atg gca gac atg get gac ctt gat tec 595 

Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met Ala Asp Leu Asp Ser 

150 155 160 165 

gtc gaa gac tgc tgg gag caa etc acc tea att tat ggc gat gac acc 643 

Val Glu Asp Cys Trp Glu Gin Leu Thr Ser He Tyr Gly Asd Asp Thr 
170 175 180 
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ctg ate cct gtg acc tac atg aat tec tct gca gcg etc aaa ggt ttc 691 

Leu lie Pro Val Thr Tyr Met Asn Ser Ser Ala Ala Leu Lys Gly Phe 

185 190 195 

gtg ggt gag cac ggc gga att gta tgc acc tec tea aat gca cgt tec 739 

Val Gly Glu His Gly Gly lie Val Cys Thr Ser Ser Asn Ala Arg Ser 

200 205 210 

gta ttg gag tgg gcg ttt gaa cgc ggc caa cga gtc ctg ttc ttc ccc 787 

Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg Val Leu Phe Phe Pro 

215 220 225 

gat cag cac ttg ggt cga aac acc gcg aaa gee atg ggc att ggg ate 835 

Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala Met Gly lie Gly lie 
230 235 240 245 

gat caa atg ccc ctg tgg aat ccc aac aaa cca ctg ggt ggc aac acc 883 

Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro Leu Gly Gly Asn Thr 

250 255 260 

gtt tec gag eta gaa aac gca aag gta ctg etc tgg cat ggt ttc tgc 931 

Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu Trp His Gly Phe Cys 

265 270 275 

tct gta cac aag cgc ttt act gtc gag cag ate aac aaa gec cgc gee 979 

Ser Val His Lys Arg Phe Thr Val Glu Gin lie Asn Lys Ala Arg Ala 

280 285 290 

gag tac ccc gac gtt cac gtc ate gtg cac cct gaa tec ccc atg cca 1027 

Glu Tyr Pro Asp Val His Val He Val His Pro Glu Ser Pro Met Pro 

295 300 305 

gtt gtt gac gee gec gac tea tec gga tec act gac ttc att gtg aaa 1075 

Val Val Asp Ala Ala Asp Ser Ser Gly Ser Thr Asp Phe He Val Lys 
310 315 320 325 

gec att caa gca gca ccg gca gga tct acc ttt gcg ate ggc acc gaa 1123 

Ala He Gin Ala Ala Pro Ala Gly Ser Thr Phe Ala He Gly Thr Glu 

330 335 340 

ate aac ttg gtt cag cgc ctg gca gee cag tac ccg cag cac acc ate 1171 

He Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr Pro Gin His Thr He 

345 350 355 

ttc tgc etc gac cct gtc ate tgc cca tgc tec acc atg tat cgc att 1219 

Phe Cys Leu Asp Pro Val He Cys Pro Cys Ser Thr Met Tyr Arg He 

360 365 370 

cac cct ggt tac ctg gec tgg gca ctt gag gag ttg gtg get gga aac 1267 

His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu Leu Val Ala Gly Asn 

375 380 385 

gtg att aac cag att tct gtc tct gaa tec gtg gcg gca ccg gcg cga 1315 

Val He Asn Gin He Ser Val Ser Glu Ser Val Ala Ala Pro Ala Arg 
390 395 400 405 

gtc get ttg gaa agg atg eta tct gtt gtt cca gca get cct gtt act 1363 

Val Ala Leu Glu Arg Met Leu Ser Val Val Pro Ala Ala Pro Val Thr 

410 415 420 
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cct age tec 
Pro Ser Ser 



teg aag gat gcg taatttatga ctacccatat tga 

Ser Lys Asp Ala 

425 



1407 



<210> 460 
<211> 428 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 460 

Met Thr Thr Ser He Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala 
15 10 15 

Asn Ser Cys Asn Ser Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin 
20 25 30 

Pro Gly Met Pro Asp Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro 
35 40 45 

He Pro Ala His Ala Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin 
50 55 60 

Arg Ala Ser Asp Asp Glu Leu His Arg Arg He Arg Glu Ala Lys Asp 
65 70 75 80 

Thr Leu Gly Asp Lys Val Val He Leu Gly His Phe Tyr Gin Arg Asp 
85 90 95 

Glu Val lie Gin His Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala 
100 105 110 

Arg Ala Ala Lys Thr Arg Pro Glu Ala Glu Ala He Val Phe Cys Gly 
115 120 125 

Val His Phe Met Ala Glu Thr Ala Asp Leu Leu Ser Thr Asp Glu Gin 
130 135 140 

Ser Val He Leu Pro Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met 
145 150 155 160 

Ala Asp Leu Asp Ser Val Glu Asp Cys Trp Glu Gin Leu Thr Ser He 
165 170 175 

Tyr Gly Asp Asp Thr Leu He Pro Val Thr Tyr Met Asn Ser Ser Ala 
180 185 190 

Ala Leu Lys Gly Phe Val Gly Glu His Gly Gly lie Val Cys Thr Ser 
195 200 205 

Ser Asn Ala Arg Ser Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg 
210 215 220 

Val Leu Phe Phe Pro Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala 
225 230 235 240 

Met Gly He Gly He Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro 



245 



250 



2 55 



Leu Gly Gly Asn Thr Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu 
260 265 270 
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Trp His Gly Phe Cys Ser Val His Lys Arg Phe Thr Val Glu Gin He 
275 280 285 

Asn Lys Ala Arg Ala Glu Tyr Pro Asp Val His Val He Val His Pro 
290 295 300 

Glu Ser Pro Met Pro Val Val Asp Ala Ala Asp Ser Ser Gly Ser Thr 
305 310 315 320 

Asp Phe He Val Lys Ala He Gin Ala Ala Pro Ala Gly Ser Thr Phe 
325 330 335 

Ala He Gly Thr Glu He Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr 
340 345 350 

Pro Gin His Thr He Phe Cys Leu Asp Pro Val He Cys Pro Cys Ser 
355 360 365 

Thr Met Tyr Arg He His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu 
370 375 380 

Leu Val Ala Gly Asn Val He Asn Gin He Ser Val Ser Glu Ser Val 
385 390 395 400 

Ala Ala Pro Ala Arg Val Ala Leu Glu Arg Met Leu Ser Val Val Pro 
405 410 415 

Ala Ala Pro Val Thr Pro Ser Ser Ser Lys Asp Ala 
420 425 



<210> 461 
<211> 951 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXA00644 

<400> 461 

ttgtcgacgc cgtctcccag aatgatctcg agaccgcgag aacaatcatt cgtgaacacg 60 

cggagcacgg cattgacact atggttaagg ccctcgagaa atg age gcg cca gta 115 

Met Ser Ala Pro Val 

1 5 

gga caa ggc ate gaa ggt cgc ccc act cac gtc acc ccg gaa cgc ttc 163 

Gly Gin Gly He Glu Gly Arg Pro Thr His Val Thr Pro Glu Arg Phe 

10 15 20 

ttt ggc cag ggt gtt gtg gtt acc gga gcg get caa ggc ate ggc atg 211 
Phe Gly Gin Gly Val Val Val Thr Gly Ala Ala Gin Gly He Gly Met 
25 30 35 



gca gtg gca cac cgc ate gca tat gag gat ggc aac eta gtg ttg gtg 259 
Ala Val Ala His Arg He Ala Tyr Glu Asp Gly Asn Leu Val Leu Val 
40 45 " 50 
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gac cgt tec ccg ctg gtg cat gaa gtt gec gaa gag ctg cgt aaa gca 307 
Asp Arg Ser Pro Leu Val His Glu Val Ala Glu Glu Leu Arg Lys Ala 



ggc gec gga acg gtg gat tct ttc ate gec gat ctg gaa acc ttt gaa 355 
Gly Ala Gly Thr Val Asp Ser Phe lie Ala Asp Leu Glu Thr Phe Glu 



ggc gca act gat get ttg gaa ttt gec ggg cag aag ttg aag aac ctt 403 
Gly Ala Thr Asp Ala Leu Glu Phe Ala Gly Gin Lys Leu Lys Asn Leu 
90 95 100 

gat gtg gtg ate aac aac gtt ggt ggc acc ate tgg gcg aag cct tat 451 
Asp Val Val lie Asn Asn Val Gly Gly Thr lie Trp Ala Lys Pro Tyr 
105 110 115 

cag gaa tac tct gag gaa gag ate cgc aag gaa ate aac cga age etc 499 
Gin Glu Tyr Ser Glu Glu Glu lie Arg Lys Glu lie Asn Arg Ser Leu 
120 125 130 

ttc ccc acc ttg tgg atg tgc egg gee gcg ttg cca att ctg ate gga 547 
Phe Pro Thr Leu Trp Met Cys Arg Ala Ala Leu Pro lie Leu lie Gly 
135 140 145 

aat ggt ggt gga acg ate gtt aat gtg tec tec ate gcg acc ggt ggt 595 
Asn Gly Gly Gly Thr lie Val Asn Val Ser Ser lie Ala Thr Gly Gly 
150 155 160 165 

ate aac cgt gtt cct tat get gca gca aag ggt ggc gtc aac ggc att 643 
lie Asn Arg Val Pro Tyr Ala Ala Ala Lys Gly Gly Val Asn Gly lie 
170 175 180 

gtt tct gee atg gee cgc gaa get gca ccg cat aat gtg cgc gtg gtg 691 
Val Ser Ala Met Ala Arg Glu Ala Ala Pro His Asn Val Arg Val Val 
185 190 195 

gca acg get ccc ggt ggc acg etc get ccg gaa cgt gec gtc aaa cga 739 
Ala Thr Ala Pro Gly Gly Thr Leu Ala Pro Glu Arg Ala Val Lys Arg 
200 205 210 

ggc cct ggg cca gag ggc gaa ttg gaa gaa aag tgg tat cag caa ate 787 
Gly Pro Gly Pro Glu Gly Glu Leu Glu Glu Lys Trp Tyr Gin Gin lie 
215 220 225 

gtt gat caa acc att gat tec agt ttg atg aag cgc tac ggc acc eta 835 
Val Asp Gin Thr lie Asp Ser Ser Leu Met Lys Arg Tyr Gly Thr Leu 
230 235 240 245 

gag gag cag gtc gcg ccg ate tgt ttc etc get tct gag gaa get tec 883 
Glu Glu Gin Val Ala Pro lie Cys Phe Leu Ala Ser Glu Glu Ala Ser 
250 255 260 

tac ate act gga tea gtc atg cca gtc ggt gga ggc gac cag gga 928 
Tyr lie Thr Gly Ser Val Met Pro Val Gly Gly Gly Asp Gin Gly 
265 270 275 



taacccttgg tcaatcttag gga 



<210> 462 
<211> 276 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 462 

Met Ser Ala Pro Val Gly Gin Gly He Glu Gly Arg Pro Thr His Val 
1 5 10 15 

Thr Pro Glu Arg Phe Phe Gly Gin Gly Val Val Val Thr Gly Ala Ala 
20 25 30 

Gin Gly He Gly Met Ala Val Ala His Arg He Ala Tyr Glu Asp Gly 
35 40 45 

Asn Leu Val Leu Val Asp Arg Ser Pro Leu Val His Glu Val Ala Glu 
50 55 60 

Glu Leu Arg Lys Ala Gly Ala Gly Thr Val Asp Ser Phe He Ala Asp 



Leu Glu Thr Phe Glu Gly Ala Thr Asp Ala Leu Glu Phe Ala Gly Gin 
85 90 95 

Lys Leu Lys Asn Leu Asp Val Val He Asn Asn Val Gly Gly Thr He 
100 105 110 

Trp Ala Lys Pro Tyr Gin Glu Tyr Ser Glu Glu Glu He Arg Lys Glu 
115 120 125 

He Asn Arg Ser Leu Phe Pro Thr Leu Trp Met Cys Arg Ala Ala Leu 
130 135 140 

Pro He Leu He Gly Asn Gly Gly Gly Thr He Val Asn Val Ser Ser 
145 150 155 160 

He Ala Thr Gly Gly He Asn Arg Val Pro Tyr Ala Ala Ala Lys Gly 
165 170 175 

Gly Val Asn Gly He Val Ser Ala Met Ala Arg Glu Ala Ala Pro His 
180 185 190 

Asn Val Arg Val Val Ala Thr Ala Pro Gly Gly Thr Leu Ala Pro Glu 
195 200 205 

Arg Ala Val Lys Arg Gly Pro Gly Pro Glu Gly Glu Leu Glu Glu Lys 
210 215 220 

Trp Tyr Gin Gin He Val Asp Gin Thr He Asp Ser Ser Leu Met Lys 
225 230 235 240 

Arg Tyr Gly Thr Leu Glu Glu Gin Val Ala Pro He Cys Phe Leu Ala 
245 253 255 

Ser Glu Glu Ala Ser Tyr lie Thr Gly Ser Val Met Pro Val Gly Gly 
260 265 270 

Gly Asp Gin Gly 
275 



<2i0> 463 
<211> 1191 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1168) 
<223> RXN00177 

<400> 463 

ctattccaca gcagtggacg ctgaacaact tcaaacacag attaagcagc tatcggatct 60 

acttcacctc aactcagttg tcggagcata ggagctaaaa atg tct tta cag ttc 115 

Met Ser Leu Gin Phe 
1 5 



gat cat gaa acc etc ggt caa cga gtt ctg ttc ggt tea ggt gag gcg 163 

Asp His Glu Thr Leu Gly Gin Arg Val Leu Phe Gly Ser Gly Glu Ala 

10 15 20 

gcg caa aat etc gee get gaa att age cga etc gat gec aaa aac gtc 211 

Ala Gin Asn Leu Ala Ala Glu lie Ser Arg Leu Asp Ala Lys Asn Val 



atg gtg gtt gec ggt gat ttc gag ctt ccc atg gca egg caa gta gca 259 

Met Val Val Ala Gly Asp Phe Glu Leu Pro Met Ala Arg Gin Val Ala 

40 45 50 

gca gat att gat gtc aag gtg tgg cat tea aat gtc gtg atg cat gtg 307 

Ala Asp lie Asp Val Lys Val Trp His Ser Asn Val Val Met His Val 



ccc ate gaa aca gca gaa gaa gca cgc agt gtt gcg aaa gaa aac gac 355 

Pro lie Glu Thr Ala Glu Glu Ala Arg Ser Val Ala Lys Glu Asn Asp 

70 75 80 85 

att gat gtt gtg gtg tgt gtg ggc ggt gga tec aca aca ggt eta get 403 

lie Asp Val Val Val Cys Val Gly Gly Gly Ser Thr Thr Gly Leu Ala 

90 95 100 

aaa gcg att gec atg acc acc gca ttg ccg ate att gcg gta ccc act 451 

Lys Ala lie Ala Met Thr Thr Ala Leu Pro lie lie Ala Val Pro Thr 

105 110 115 

act tat gca ggt tct gaa gca aca aat gtg tgg gga ttg acc gaa gee 499 

Thr Tyr Ala Gly Ser Glu Ala Thr Asn Val Trp Gly Leu Thr Glu Ala 

120 125 130 

gcg cgc aaa aca act ggt gtt gat aac aaa gtg ctg cca gtg aca gtt 547 

Ala Arg Lys Thr Thr Gly Val Asp Asn Lys Val Leu Pro Val Thr Val 

135 140 145 

ate tac gat tea gcg tta acc atg tct ttg ccg gta gaa atg teg gtt 595 
lie Tyr Asp Ser Ala Leu Thr Met Ser Leu Pro Val Glu Met Ser Val 

150 155 160 165 

get tct ggt etc aar ggt ttg get cac tgc att gat tct ttg tgg gga 643 
Ala Ser Gly Leu Asn Gly Leu Ala Kis Cys lie Asp Ser Leu Trp Gly 

170 175 180 



ccg aag gcg gat ccc ate aat gcg get atg get get gag gga art cga 
Pro Lys Ala Asp Pro lie Asn Ala Ala Met Ala Ala Glu Gly He Arg 



691 
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gca ctt tct get ggc ctt ccc aag att gtg gca gat get cag gac gta 739 
Ala Leu Ser Ala Gly Leu Pro Lys lie Val Ala Asp Ala Gin Asp Val 
200 205 210 

gat ggt cgc gat gaa gcg etc tac ggt gec tac ctg get gcg gtg tct 787 
Asp Gly Arg Asp Glu Ala Leu Tyr Gly Ala Tyr Leu Ala Ala Val Ser 
215 220 225 

ttt gec tct get ggc tct ggt etc cac cac aag ate tgc cac gtg ttg 835 
Phe Ala Ser Ala Gly Ser Gly Leu His His Lys lie Cys His Val Leu 
230 235 240 245 

ggt gga act ttt aac ctt cca cac gcg caa acc cat gca aca gta ctg 883 
Gly Gly Thr Phe Asn Leu Pro His Ala Gin Thr His Ala Thr Val Leu 
250 255 260 

cct tat gtt ctt gec ttc aac gcg cca tat gcg cca cag gca gaa caa 931 
Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala Pro Gin Ala Glu Gin 
265 270 275 

cgc gca gcg gca get ttc ggt tct gcg aca gca ctt gaa gga ttg caa 979 
Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala Leu Glu Gly Leu Gin 
280 285 290 

cag ctg cgt gec caa gtg gga gca cca cag cga eta tec gat tac gga 1027 
Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg Leu Ser Asp Tyr Gly 
295 300 305 

ttc acc gca gca gga ate cca gag gca gtg gaa ate ate ttg gag aaa 1075 
Phe Thr Ala Ala Gly lie Pro Glu Ala Val Glu He He Leu Glu Lys 
310 315 320 325 

gta ccg gcg aat aat cca egg acg gtc aca gaa gaa aac etc act gcg 1123 
Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu Glu Asn Leu Thr Ala 
330 335 340 

ctg ctt acc aca gcg etc aac ggc gac gat cca gca act ttg aat 1168 
Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro Ala Thr Leu Asn 
345 350 355 

taaggagacc aacatgacta ttt 1191 

<210> 464 
<211> 356 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Met Ser Leu Gin Phe Asp His Glu Thr Leu Gly Gin Arg Val Leu Phe 
15 10 15 

Gly Ser Gly Glu Ala Ala Gin Asn Leu Ala Ala Glu He Ser Arg Leu 
20 25 30 

Asp Ala Lys Asn Val Met Val Val Ala Gly A.sp Phe Glu Leu Pro Met 
35 40 45 

Ala Arg Gin Val Ala Ala Asp He Asp Val Lys Val Trp His Ser Asn 
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Val Val Met His Val Pro He Glu Thr Ala Glu Glu Ala Arg Ser Val 
65 70 75 80 

Ala Lys Glu Asn Asp He Asp Val Val Val Cys Val Gly Gly Gly Ser 



Thr Thr Gly Leu Ala Lys Ala He Ala Met Thr Thr Ala Leu Pro He 
100 105 110 

He Ala Val Pro Thr Thr Tyr Ala Gly Ser Glu Ala Thr Asn Val Trp 
115 120 125 

Gly Leu Thr Glu Ala Ala Arg Lys Thr Thr Gly Val Asp Asn Lys Val 
130 135 140 

Leu Pro Val Thr Val He Tyr Asp Ser Ala Leu Thr Met Ser Leu Pro 
145 150 155 160 

Val Glu Met Ser Val Ala Ser Gly Leu Asn Gly Leu Ala His Cys He 
165 170 175 

Asp Ser Leu Trp Gly Pro Lys Ala Asp Pro He Asn Ala Ala Met Ala 
180 185 190 

Ala Glu Gly lie Arg Ala Leu Ser Ala Gly Leu Pro Lys He Val Ala 
195 200 205 

Asp Ala Gin Asp Val Asp Gly Arg Asp Glu Ala Leu Tyr Gly Ala Tyr 
210 215 220 

Leu Ala Ala Val Ser Phe Ala Ser Ala Gly Ser Gly Leu His His Lys 
225 230 235 240 

He Cys His Val Leu Gly Gly Thr Phe Asn Leu Pro His Ala Gin Thr 
245 250 255 

His Ala Thr Val Leu Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala 
260 265 270 

Pro Gin Ala Glu Gin Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala 
275 280 285 

Leu Glu Gly Leu Gin Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg 
290 295 300 

Leu Ser Asp Tyr Gly Phe Thr Ala Ala Gly He Pro Glu Ala Val Glu 
305 310 ■ 315 320 

He He Leu Glu Lys Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu 
325 330 335 

Glu Asn Leu Thr Ala Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro 
340 345 350 

Ala Thr Leu Asn 
355 



<210> 4 65 
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<211> 311 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (288) 
<223> FRXA00177 

<400> 465 

ctg cct tat gtt ctt gcc ttc aac gcg cca tat gcg cca cag gca gaa 48 
Leu Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala Pro Gin Ala Glu 
15 10 15 



caa cgc gca gcg gca get ttc ggt tct gcg aca gca ctt gaa gga ttg 
Gin Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala Leu Glu Gly Leu 



caa cag ctg cgt gcc caa gtg gga gca cca cag cga eta tec gat tac 144 
Gin Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg Leu Ser Asp Tyr 



gga ttc acc gca gca gga ate cca gag gca gtg gaa ate ate ttg gag 192 

Gly Phe Thr Ala Ala Gly lie Pro Glu Ala Val Glu lie He Leu Glu 

50 55 60 

aaa gta ccg gcg aat aat cca egg acg gtc aca gaa gaa aac etc act 240 

Lys Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu Glu Asn Leu Thr 

65 70 75 80 

gcg ctg ctt acc aca gcg etc aac ggc gac gat cca gca act ttg aat 288 

Ala Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro Ala Thr Leu Asn 



taaggagacc aacatgacta 



<210> 466 
<211> 96 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Leu Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala Pro Gin Ala Glu 
15 10 15 

Gin Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala Leu Glu Gly Leu 
20 25 30 

Gin Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg Leu Ser Asp Tyr 
35 40 45 

Gly Phe Thr Ala Ala Gly He Pro Glu Ala Val Glu He He Leu Glu 
50 55 60 

Lys Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu Glu Asn Leu Thr 
65 70 75 80 



Ala Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro Ala Thr Leu Asn 
8 5 90 95 
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<210> 467 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA02448 

<400> 467 

agcattcacc ggccagatct tcaagaaggc ttaaaccccc tccgatctct ttggctagca 60 

cctaacaaac caccacacct tttagaaagt gattctcgct gtg aac aac tea etc 115 

Val Asn Asn Ser Leu 



gca ttc aac cac gac acc etc cca cag aaa gtc atg ttt gga tat ggc 
Ala Phe Asn His Asp Thr Leu Pro Gin Lys Val Met Phe Gly Tyr Gly 



aag tec agt gca ttc tta aag cag gaa gtt gaa cgc cgc ggc tea gec 
Lys Ser Ser Ala Phe Leu Lys Gin Glu Val Glu Arg Arg Gly Ser Ala 



aag gtc atg gtc att gcg ggt gaa cga gaa atg teg ate gee cat aag 
Lys Val Met Val He Ala Gly Glu Arg Glu Met Ser He Ala His Lys 



gtg gee tea gaa att gag gtg gcg ate tgg cac gac gaa gtt gtc atg 
Val Ala Ser Glu He Glu Val Ala He Trp His Asp Glu Val Val Met 



cac gtg ccc ate gaa gta gec gaa cgt gcg cgt gca gtg gca acc gac 355 
His Val Pro He Glu Val Ala Glu Arg Ala Arg Ala Val Ala Thr Asp 



aat gag att gat ctg ctg gtg tgt gtt ggc ggc gga tec acc ata ggt 

Asn Glu He Asp Leu Leu Val Cys Val Gly Gly Gly Ser Thr He Gly 

90 95 100 

ttg gec aaa gca att gec atg acc act gec ctg ccc ate gtc gcg ate 

Leu Ala Lys Ala He Ala Met Thr Thr Ala Leu Pro He Val Ala He 

105 110 115 

ccc acc acc tac gca gga teg gaa gca acc aac gtg tgg ggt ctg acg 

Pro Thr Thr Tyr Ala Gly Ser Glu Ala Thr Asn Val Trp Gly Leu Thr 



gaa gca gcg cgc aaa aca acc ggt gtt gat ctg aag gtg etc ccc gaa 

Glu Ala Ala Arg Lys Thr Thr Gly Val Asp Leu Lys Val Leu Pro Glu 

135 140 145 

aca gtc att tac gat tec gaa etc acc atg teg ctt cca gtg gag atg 

Thr Val He Tyr Asp Ser Glu Leu Thr Met Ser Leu Pro Val Glu Met 

150 155 160 165 
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tec gtg gca tec gga etc aac ggc ctg gcg cae tgc att gat tct ttg 643 

Ser Val Ala Ser Gly Leu Asn Gly Leu Ala His Cys lie Asp Ser Leu 

170 175 180 

tgg gga ccc aac gec gat ccc ate aac gca gtg ctt gca gec gaa gga 691 

Trp Gly Pro Asn Ala Asp Pro He Asn Ala Val Leu Ala Ala Glu Gly 

185 190 195 

ate cgc gca etc aac cag gga ctg ccg aaa att gtt gcg aac ccg cac 739 

He Arg Ala Leu Asn Gin Gly Leu Pro Lys He Val Ala Asn Pro His 

200 205 210 

age ate gaa gga cgc gac gaa gec etc tac ggc gee tac etc gca gca 787 

Ser He Glu Gly Arg Asp Glu Ala Leu Tyr Gly Ala Tyr Leu Ala Ala 
215 220 225 

gta tec ttc gec tec gca ggc tec gga eta cac cac aaa ate tgc cac 835 

Val Ser Phe Ala Ser Ala Gly Ser Gly Leu His His Lys He Cys His 

230 235 240 245 

acc ttg gga ggc acc ttc aac etc ccc cac gec caa acc cac gca ace 883 

Thr Leu Gly Gly Thr Phe Asn Leu Pro His Ala Gin Thr His Ala Thr 

250 255 260 

gtg ctg ccg tat gtt ttg gca ttc aac gca ggc gac gca cca gaa get 931 

Val Leu Pro Tyr Val Leu Ala Phe Asn Ala Gly Asp Ala Pro Glu Ala 

265 270 275 

gaa cgc cgc gca gee gca gee ttt gga act gac acc gca eta gaa ggc 979 

Glu Arg Arg Ala Ala Ala Ala Phe Gly Thr Asp Thr Ala Leu Glu Gly 

280 285 290 

ctg caa cgc etc cgc ttg tea gtc aac gca ccg aaa cga ctt tec gac 1027 

Leu Gin Arg Leu Arg Leu Ser Val Asn Ala Pro Lys Arg Leu Ser Asp 
295 300 305 

tac ggc ttc gag get tea gga att get gag gca gtg gac gtc acg ttg 1075 

Tyr Gly Phe Glu Ala Ser Gly He Ala Glu Ala Val Asp Val Thr Leu 

310 315 320 325 

gag aaa gtt ccc gee aac aat cct cgc cca gtg acc egg gaa aac etc 1123 

Glu Lys Val Pro Ala Asn Asn Pro Arg Pro Val Thr Arg Glu Asn Leu 

330 335 340 

age aga ttg etc gaa gca gca etc aac ggt gag gat ccg gca gtt ctt 1171 

Ser Arg Leu Leu Glu Ala Ala Leu Asn Gly Glu Asp Pro Ala Val Leu 

345 350 355 

age gca gta etc agt aac taacccggcg atttttcaag gag 1212 
Ser Ala Val Leu Ser Asn 
360 



<210> 468 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 468 

Val Asn Asn Ser Leu Ala Phe Asn His Asp Thr Leu Pro Gin Lys Val 
15 10 15 



Met Phe Gly Tyr Gly Lys Ser Ser Ala Phe Leu Lys Gin Glu Val Glu 



Arg Arg Gly Ser Ala Lys Val Met Val lie Ala Gly Glu Arg Glu Met 
35 40 45 

Ser lie Ala His Lys Val Ala Ser Glu lie Glu Val Ala lie Trp His 



Asp Glu Val Val Met His Val Pro lie Glu Val Ala Glu Arg Ala Arg 
65 70 75 80 

Ala Val Ala Thr Asp Asn Glu lie Asp Leu Leu Val Cys Val Gly Gly 
85 90 95 

Gly Ser Thr He Gly Leu Ala Lys Ala He Ala Met Thr Thr Ala Leu 
100 105 110 

Pro He Val Ala He Pro Thr Thr Tyr Ala Gly Ser Glu Ala Thr Asn 
115 120 125 

Val Trp Gly Leu Thr Glu Ala Ala Arg Lys Thr Thr Gly Val Asp Leu 
130 135 140 

Lys Val Leu Pro Glu Thr Val He Tyr Asp Ser Glu Leu Thr Met Ser 
145 150 155 160 

Leu Pro Val Glu Met Ser Val Ala Ser Gly Leu Asn Gly Leu Ala His 
165 170 175 

Cys He Asp Ser Leu Trp Gly Pro Asn Ala Asp Pro He Asn Ala Val 
180 185 190 

Leu Ala Ala Glu Gly He Arg Ala Leu Asn Gin Gly Leu Pro Lys He 
195 200 205 

Val Ala Asn Pro His Ser He Glu Gly Arg Asp Glu Ala Leu Tyr Gly 
210 215 220 

Ala Tyr Leu Ala Ala Val Ser Phe Ala Ser Ala Gly Ser Gly Leu His 
225 230 235 240 

His Lys He Cys His Thr Leu Gly Gly Thr Phe Asn Leu Pro His Ala 
245 250 255 

Gin Thr His Ala Thr Val Leu Pro Tyr Val Leu Ala Phe Asn Ala Gly 
260 265 270 

Asp Ala Pro Glu Ala Glu Arg Arg Ala Ala Ala Ala Phe Gly Thr Asp 
275 280 285 

Thr Ala Leu Glu Gly Leu Gin Arg Leu Arg Leu Ser Val Asn Ala Pro 
290 295 300 

Lys Arg Leu Ser Asp Tyr Gly Phe Glu Ala Ser Gly He Ala Glu Ala 
305 310 315 320 

Val Asp Val Thr Leu Glu Lys Val Pro Ala Asn Asn Pro Arg Pro Val 
325 330 335 
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Thr Arg Glu Asn Leu Ser Arg Leu Leu Glu Ala Ala Leu Asn Gly Glu 
340 345 350 

Asp Pro Ala Val Leu Ser Ala Val Leu Ser Asn 
355 360 



<210> 469 
<211> 1782 
<212> DNA 
<213> Corynebact 

<220> 
<221> CDS 

<222> (101) . . (1759) 
<223> RXA00048 

<400> 469 

gcgaaggcgt gggcataggg aaaaccttag ctgatctgcg gtgacttaaa tataaggggg 60 

tggaatgggg gtattgtaaa atctgaaccc ttgttcattt atg aat cat gat tea 115 

Met Asn His Asp Ser 



gaa tgt gat eta gat aat gtt gtt cag ttc act att caa gaa ggg tta 
Glu Cys Asp Leu Asp Asn Val Val Gin Phe Thr lie Gin Glu Gly Leu 



gat ccc atg tea ccc aat aac ttc gat acc gat gtc tgc ate gtc ggt 
Asp Pro Met Ser Pro Asn Asn Phe Asp Thr Asp Val Cys lie Val Gly 



gga ggt cct acc gga acg etc ctt gca gta ctg etc ggc caa aaa ggt 
Gly Gly Pro Thr Gly Thr Leu Leu Ala Val Leu Leu Gly Gin Lys Gly 



cac cgc gtc acc ate ctg gaa aag tgg cca aca ttc tac gaa cga cct 
His Arg Val Thr lie Leu Glu Lys Trp Pro Thr Phe Tyr Glu Arg Pro 



cgt gca gtc acc ttt gac cac gaa ate gca egg ate ctt gga tac att 
Arg Ala Val Thr Phe Asp His Glu lie Ala Arg lie Leu Gly Tyr lie 



ggc att gat tct gaa aac gac gaa gec ate gat tac cac tec gac age 403 

Gly lie Asp Ser Glu Asn Asp Glu Ala lie Asp Tyr His Ser Asp Ser 

90 95 100 

tac gac tgg aag aac gca gcg ggg gag acg ctt ttg gaa gtc gat tgg 451 

Tyr Asp Trp Lys Asn Ala Ala Gly Glu Thr Leu Leu Glu Val Asp Trp 
105 110 115 

acc tec atg aca gat tec gga rgg cgc acc cga tac tgg ttc tac cag 499 

Thr Ser Met Thr Asp Ser Gly Trp Arg Thr Arg Tyr Trp Phe Tyr Gin 

120 125 130 

cca gaa ctt gaa aag cgt ctg cgc gat ctg gee ctg acc atg gat ttt 547 

Pro Glu Leu Glu Lys Arg Leu Arg Asp Leu Ala Leu Thr Met Asp Phe 

135 140 145 



gta gat att cgc tgt ggc ttc acc get gtc gga ttg tec caa gat gaa 595 
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Val Asp He Arg Cys Gly Phe Thr Ala Val Gly Leu Ser Gin Asp Glu 
150 155 160 165 

aac tec gec ate att cac ggc att gtc act gat acc cca gag aac att 643 
Asn Ser Ala He He His Gly He Val Thr Asp Thr Pro Glu Asn He 
170 175 180 

cca gca gat get cag cgc gaa gat ate cga gcg aag tat gtc ate ggt 691 
Pro Ala Asp Ala Gin Arg Glu Asp He Arg Ala Lys Tyr Val He Gly 
185 190 195 

gca gac gga get aac agt ttc gtg cgt aac tec ctt ggc tta gag atg 739 
Ala Asp Gly Ala Asn Ser Phe Val Arg Asn Ser Leu Gly Leu Glu Met 
200 205 210 

aat gat ctt gga tac ttc ttc gac tgg ctg ate ctg gac etc aag cca 787 
Asn Asp Leu Gly Tyr Phe Phe Asp Trp Leu He Leu Asp Leu Lys Pro 
215 220 225 

act cag gac att gac tac gga aca gat cac tgg caa ctg tgt gat ccc 835 
Thr Gin Asp He Asp Tyr Gly Thr Asp His Trp Gin Leu Cys Asp Pro 
230 235 240 245 

aag cgc cca acc acc ate gtt cct gga ggc ccc ggc cgc cga cgt tgg 883 
Lys Arg Pro Thr Thr lie Val Pro Gly Gly Pro Gly Arg Arg Arg Trp 
250 255 260 

gaa ttc atg gcg ctg cct ggt gaa gat etc aag gaa etc get tct gaa 931 
Glu Phe Met Ala Leu Pro Gly Glu Asp Leu Lys Glu Leu Ala Ser Glu 
265 270 275 

gaa age gcg tgg aat eta ctt gag cca tgg gat gtc aca cct ggc aag 979 
Glu Ser Ala Trp Asn Leu Leu Glu Pro Trp Asp Val Thr Pro Gly Lys 
280 285 290 

gee att etc gag cgc tec gca gtg tat cga ttc caa get cgc tgg gee 1027 
Ala He Leu Glu Arg Ser Ala Val Tyr Arg Phe Gin Ala Arg Trp Ala 
295 300 305 

cag gaa tgg cgc tec gga aga get etc ate gca ggc gat gee get cac 1075 
Gin Glu Trp Arg Ser Gly Arg Ala Leu He Ala Gly Asp Ala Ala His 
310 315 320 325 

etc atg cca cct ttc gca ggt gaa ggc atg tgc get ggc ctg aga gac 1123 
Leu Met Pro Pro Phe Ala Gly Glu Gly Met Cys Ala Gly Leu Arg Asp 
330 335 340 

tea ctg gcg ttg gca tgg cgt ctt gat ttg gtg ctg age gga aaa tea 1171 
Ser Leu Ala Leu Ala Trp Arg Leu Asp Leu Val Leu Ser Gly Lys Ser 
345 350 355 

gat gat gca ttg eta gac acc tac gga gaa gaa cgc cgc gaa cac gtc 1219 
Asp Asp Ala Leu Leu Asp Thr Tyr Gly Glu Glu Arg Arg Glu His Val 
360 365 370 

cac tac tac att gat ttc tec atg gac ctg ggc aat gtc ate tgc att 1267 
His Tyr Tyr He Asp Phe Ser Met Asp Leu Gly Asn Val lie Cys He 
375 380 385 

act gar gaa gat gaa gca cgt ttg cgc gat gag cgc atg att aaa gag 1315 
Thr Asp Glu Asp Glu Ala Arg Leu Arg Asp Glu Arg Met He Lys Glu 
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ctt gaa gca caa gac ggg gtc cct gtt aat acc gat gtc gca cac ttg 1363 

Leu Glu Ala Gin Asp Gly Val Pro Val Asn Thr Asp Val Ala His Leu 

410 415 420 

gga ccg gga att tgg gat aaa gat tct tec cat ggt ggc gag eta gcg 1411 

Gly Pro Gly lie Trp Asp Lys Asp Ser Ser His Gly Gly Glu Leu Ala 

425 430 435 

aag cag ggc ata gtg gaa tac caa ggt cga aag gcg cgt ttc gac gac 1459 

Lys Gin Gly lie Val Glu Tyr Gin Gly Arg Lys Ala Arg Phe Asp Asp 
440 445 450 

gca gtc ggc cgt ggc tgg gca gtt tta ggc etc aac act gat cca cga 1507 

Ala Val Gly Arg Gly Trp Ala Val Leu Gly Leu Asn Thr Asp Pro Arg 
455 460 465 

gaa gtg ctt gat gag gat teg ctt gtg gca ctt gac gee ate ggt gca 1555 

Glu Val Leu Asp Glu Asp Ser Leu Val Ala Leu Asp Ala lie Gly Ala 
470 475 480 485 

ate gtc gaa tea gta ggt gat gca act tec gca gtt tta gat gtt gaa 1603 

He Val Glu Ser Val Gly Asp Ala Thr Ser Ala Val Leu Asp Val Glu 

4 90 4 95 500 

ggt ctt tac act cgc tgg etc aag gaa gec ggg gca aca ttt att att 1651 

Gly Leu Tyr Thr Arg Trp Leu Lys Glu Ala Gly Ala Thr Phe He He 

505 510 515 

acc cgc ccc gat ttc tac gtc tat tec aca gca gtg gac get gaa caa 1699 

Thr Arg Pro Asp Phe Tyr Val Tyr Ser Thr Ala Val Asp Ala Glu Gin 
520 525 530 

ctt caa aca cag att aag cag eta teg gat eta ctt cac etc aac tea 1747 

Leu Gin Thr Gin He Lys Gin Leu Ser Asp Leu Leu His Leu Asn Ser 
535 540 545 

gtt gtc gga gca taggagctaa aaatgtcttt aca 1782 

Val Val Gly Ala 

550 



<210> 470 
<211> 553 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 470 

Met Asn His Asp Ser Glu Cys Asp Leu Asp Asn Val Val Gin Phe Thr 



He Gin Glu Gly Leu Asp Pro Met Ser Pro Asn Asn Phe Asp Thr Asp 
20 25 30 

Val Cys He Val Gly Gly Gly Pro Thr Gly Thr Leu Leu Ala Val Leu 



Leu Gly Gin Lys Gly His Arg Val Thr He Lea Glu Lys Trp Pro Thr 
50 55 60 
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Phe Tyr Glu Arg Pro Arg Ala Val Thr Phe Asp His Glu He Ala Arg 
65 70 75 80 

He Leu Gly Tyr He Gly He Asp Ser Glu Asn Asp Glu Ala He Asp 
85 90 95 

Tyr His Ser Asp Ser Tyr Asp Trp Lys Asn Ala Ala Gly Glu Thr Leu 
100 105 110 

Leu Glu Val Asp Trp Thr Ser Met Thr Asp Ser Gly Trp Arg Thr Arg 
115 120 125 

Tyr Trp Phe Tyr Gin Pro Glu Leu Glu Lys Arg Leu Arg Asp Leu Ala 
130 135 140 

Leu Thr Met Asp Phe Val Asp He Arg Cys Gly Phe Thr Ala Val Gly 
145 150 155 160 

Leu Ser Gin Asp Glu Asn Ser Ala He He His Gly He Val Thr Asp 
165 170 175 

Thr Pro Glu Asn He Pro Ala Asp Ala Gin Arg Glu Asp He Arg Ala 
180 185 190 

Lys Tyr Val He Gly Ala Asp Gly Ala Asn Ser Phe Val Arg Asn Ser 
195 200 205 

Leu Gly Leu Glu Met Asn Asp Leu Gly Tyr Phe Phe Asp Trp Lea He 
210 215 220 

Leu Asp Leu Lys Pro Thr Gin Asp He Asp Tyr Gly Thr Asp His Trp 
225 230 235 240 

Gin Leu Cys Asp Pro Lys Arg Pro Thr Thr He Val Pro Gly Gly Pro 
245 250 255 

Gly Arg Arg Arg Trp Glu Phe Met Ala Leu Pro Gly Glu Asp Leu Lys 
260 265 270 

Glu Leu Ala Ser Glu Glu Ser Ala Trp Asn Leu Leu Glu Pro Trp Asp 
275 280 285 

Val Thr Pro Gly Lys Ala lie Leu Glu Arg Ser Ala Val Tyr Arg Phe 
290 295 300 

Gin Ala Arg Trp Ala Gin Glu Trp Arg Ser Gly Arg Ala Leu He Ala 
305 310 315 320 

Gly Asp Ala Ala His Leu Met Pro Pro Phe Ala Gly Glu Gly Met Cys 
325 330 335 

Ala Gly Leu Arg Asp Ser Leu Ala Leu Ala Trp Arg Leu Asp Leu Val 
340 345 350 

Leu Ser Gly Lys Ser Asp Asp Ala Leu Leu Asp Thr Tyr Gly Glu Glu 
355 360 365 

Arg Arg Glu His Val His Tyr Tyr He Asp Phe Ser Met Asp Leu Gly 
370 375 380 



Asn Val He Cys He Thr Asp Glu Asp Glu Ala Arg Leu Arg Asp Glu 
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Arg Met lie Lys Glu Leu Glu Ala Gin Asp Gly Val Pro Val Asn Thr 
405 410 415 

Asp Val Ala His Leu Gly Pro Gly lie Trp Asp Lys Asp Ser Ser His 
420 425 430 

Gly Gly Glu Leu Ala Lys Gin Gly lie Val Glu Tyr Gin Gly Arg Lys 
435 440 445 

Ala Arg Phe Asp Asp Ala Val Gly Arg Gly Trp Ala Val Leu Gly Leu 
450 455 460 

Asn Thr Asp Pro Arg Glu Val Leu Asp Glu Asp Ser Leu Val Ala Leu 
465 470 475 480 

Asp Ala He Gly Ala He Val Glu Ser Val Gly Asp Ala Thr Ser Ala 
485 490 495 

Val Leu Asp Val Glu Gly Leu Tyr Thr Arg Trp Leu Lys Glu Ala Gly 
500 505 510 

Ala Thr Phe He He Thr Arg Pro Asp Phe Tyr Val Tyr Ser Thr Ala 
515 520 525 

Val Asp Ala Glu Gin Leu Gin Thr Gin He Lys Gin Leu Ser Asp Leu 
530 535 540 

Leu His Leu Asn Ser Val Val Gly Ala 
545 550 



<210> 471 
<211> 583 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (564) 
<223> RXA01126 

<400> 471 

tec gca gaa tea ctg cca cca acc ctg ttc ctg aag cca cca aca get 
Ser Ala Glu Ser Leu Pro Pro Thr Leu Phe Leu Lys Pro Pro Thr Ala 



gtc acc gga cca gag tec cca ate cga ate cct tec ttt gee acc aag 
Val Thr Gly Pro Glu Ser Pro He Arg He Pro Ser Phe Ala Thr Lys 



gtg gaa ttc gaa ggt gag etc gca gta gtt ate ggc aag ccc tgc aag 144 
Val Glu Phe Glu Gly Glu Leu Ala Val Val He Gly Lys Pro Cys Lys 



aac gtc aag get gat gac tgg aag tct gtc gtt ttg ggc ttc acc ate 
Asn Val Lys Ala Asp Asp Trp Lys Ser Val Val Leu Gly Phe Thr He 



ate aac gac gtc tec tec 



cgr 



gac etc cag ttc get gac ggc cag tgg 240 
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lie Asn Asp Val Ser Ser Arg Asp Leu Gin Phe Ala Asp Gly Gin Trp 

65 70 75 80 

gca cgc get aag ggc att gac acc ttc ggc ccc ate gga cca tgg att 288 

Ala Arg Ala Lys Gly lie Asp Thr Phe Gly Pro lie Gly Pro Trp lie 

85 90 95 

gaa act gac ate aac tec ate gac ttg gac aac ctg ccc ate aag gca 336 

Glu Thr Asp lie Asn Ser lie Asp Leu Asp Asn Leu Pro lie Lys Ala 

100 105 110 

cgc etc acc cac gac ggc gaa acc caa ttg aag cag gac tec aac tec 384 

Arg Leu Thr His Asp Gly Glu Thr Gin Leu Lys Gin Asp Ser Asn Ser 

115 120 125 

aac cag atg ate atg aag atg ggc gaa att ate gag ttc ate acc gee 432 

Asn Gin Met lie Met Lys Met Gly Glu lie lie Glu Phe lie Thr Ala 

130 135 140 

tec atg acc ctg etc cca ggc gac gtt att gca acc ggt tct cca gca 480 

Ser Met Thr Leu Leu Pro Gly Asp Val lie Ala Thr Gly Ser Pro Ala 

145 150 155 160 

ggc acc gaa gca atg gtt gac ggc gac tac ate gaa ate gaa att cca 528 

Gly Thr Glu Ala Met Val Asp Gly Asp Tyr lie Glu lie Glu lie Pro 

165 170 175 

ggc ate ggc aag ctg ggc aac cca gtt gtg gac gee taaaatggat 574 

Gly lie Gly Lys Leu Gly Asn Pro Val Val Asp Ala 
180 185 

caccaccat 583 



<210> 472 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 472 

Ser Ala Glu Ser Leu Pro Pro Thr Leu Phe Leu Lys Pro Pro Thr Ala 
15 10 15 

Val Thr Gly Pro Glu Ser Pro lie Arg lie Pro Ser Phe Ala Thr Lys 
20 25 30 

Val Glu Phe Glu Gly Glu Leu Ala Val Val lie Gly Lys Pro Cys Lys 
35 40 45 

Asn Val Lys Ala Asp Asp Trp Lys Ser Val Val Leu Gly Phe Thr lie 
50 55 60 

He Asn Asp Val Ser Ser Arg Asp Leu Gin Phe Ala Asp Gly Gin Trp 
65 70 75 80 

Ala Arg Ala Lys Gly He Asp Thr Phe Gly Pro He Gly Pro Trp He 
85 90 95 



Glu Thr Asp He Asn Ser He Asp Leu Asp Asn Leu Pro He Lys Ala 
100 105 110 
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Arg Leu Thr His Asp Gly Glu Thr Gin Leu Lys Gin Asp Ser Asn Ser 
115 120 125 

Asn Gin Met He Met Lys Met Gly Glu He He Glu Phe He Thr Ala 
130 135 140 

Ser Met Thr Leu Leu Pro Gly Asp Val He Ala Thr Gly Ser Pro Ala 
145 150 155 160 

Gly Thr Glu Ala Met Val Asp Gly Asp Tyr He Glu He Glu He Pro 
165 170 175 

Gly He Gly Lys Leu Gly Asn Pro Val Val Asp Ala 
180 185 



<210> 473 
<211> 864 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (841) 

<223> RXA01117 

<400> 473 

tacgaaatct ggcgattgtt cgaccatccc atcaactcct ctttttgttc gcattgcgaa 60 

cccttgtgca tatgatgaac attacgttag catgtctcac atg att aac aag age 115 

Met He Asn Lys Ser 



att tct tec act get gaa gcg gtg gee gat ate cca gac ggt gcg tec 163 
He Ser Ser Thr Ala Glu Ala Val Ala Asp He Pro Asp Gly Ala Ser 



ate gec gtc ggt ggt ttc ggc etc gtg ggc ate ccc act gca ttg ate 211 
He Ala Val Gly Gly Phe Gly Leu Val Gly He Pro Thr Ala Leu He 



etc gee etc cgc gaa caa ggc gca ggc gat ctg ace ate att tec aac 259 
Leu Ala Leu Arg Glu Gin Gly Ala Gly Asp Leu Thr He He Ser Asn 



aac eta ggc ace gac ggt ttc ggc etc gga ctg rtg ctt ttg gat aag 307 
Asn Leu Gly Thr Asp Gly Phe Gly Leu Gly Leu Leu Leu Leu Asp Lys 



aag ate tec aag tec ate ggc tec tac ctt ggc tec aac aag gaa tat 355 

Lys He Ser Lys Ser He Gly Ser Tyr Leu Gly Ser Asn Lys Glu Tyr 

70 75 80 85 

gca cgc cag tac ctg gaa gga gaa etc acc gtc gag ttc ace ccg cag 403 

Ala Arg Gin Tyr Leu Glu Gly Glu Leu Thr Val Glu Phe Thr Pro Gin 

90 95 100 

ggc acc ttg get gaa cgc etc cgc gca ggt ggc gec ggc ate cct gcg 451 

Gly Thr Leu Ala Glu Arg Leu Arg Ala Gly Gly Ala Gly He Pro Ala 

105 110 115 
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ttt tac acc acc gca ggc gtg ggc acc cag gtc gca gaa ggc gga etc 4 99 

Phe Tyr Thr Thr Ala Gly Val Gly Thr Gin Val Ala Glu Gly Gly Leu 

120 125 130 

cca cag cgc tac aac acc gac ggc acc gtc gec gtg gtg tec cag cca 547 

Pro Gin Arg Tyr Asn Thr Asp Gly Thr Val Ala Val Val Ser Gin Pro 

135 140 145 

aag gaa acc cgc gaa ttc aac ggc cag etc tac gtc atg gaa gag ggc 595 

Lys Glu Thr Arg Glu Phe Asn Gly Gin Leu Tyr Val Met Glu Glu Gly 
150 155 160 165 

ate cgc gee gat tac gca etc gtg cac gca cac aaa gca gat cgc ttt 643 

He Arg Ala Asp Tyr Ala Leu Val His Ala His Lys Ala Asp Arg Phe 
170 175 180 

ggc aac ctg gtg ttc cgc aag acc gcg cag aac ttc aac cca gat gca 691 

Gly Asn Leu Val Phe Arg Lys Thr Ala Gin Asn Phe Asn Pro Asp Ala 

185 190 195 

gca atg age ggc aag ate acc att get cag gtc gag cac ttt gta gac 739 

Ala Met Ser Gly Lys He Thr He Ala Gin Val Glu His Phe Val Asp 

200 205 210 

gaa etc cac cca gat gag ate gat ctg cca gga att tac gtc aac cgc 787 

Glu Leu His Pro Asp Glu He Asp Leu Pro Gly He Tyr Val Asn Arg 

215 220 225 

gtc gtc cac gtt gga ccg cag gaa acc gga ate gaa aac agg acg gtg 835 

Val Val His Val Gly Pro Gin Glu Thr Gly He Glu Asn Arg Thr Val 
230 235 240 245 

tct aac taatgacttg ggatcataac caa 864 
Ser Asn 



<210> 474 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Met He Asn Lys Ser He Ser Ser Thr Ala Glu Ala Val Ala Asp He 
15 10 15 

Pro Asp Gly Ala Ser He Ala Val Gly Gly Phe Gly Leu Val Gly He 
20 25 30 

Pro Thr Ala Leu He Leu Ala Leu Arg Glu Gin Gly Ala Gly Asp Leu 
35 40 45 

Thr lie lie Ser Asn Asn Leu Gly Thr Asp Gly Phe Gly Leu Gly Leu 
50 55 60 

Leu Leu Leu Asp Lys Lys He Ser Lys Ser He Gly Ser Tyr Leu Gly 
65 70 75 80 

Ser Asn Lys Glu Tyr Ala Arg Gin Tyr Leu Glu Gly Glu Leu Thr Val 
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Glu Phe Thr Pro Gin Gly Thr Leu Ala Glu Arg Leu Arg Ala Gly Gly 
100 105 110 

Ala Gly He Pro Ala Phe Tyr Thr Thr Ala Gly Val Gly Thr Gin Val 
115 120 125 

Ala Glu Gly Gly Leu Pro Gin Arg Tyr Asn Thr Asp Gly Thr Val Ala 
130 135 140 

Val Val Ser Gin Pro Lys Glu Thr Arg Glu Phe Asn Gly Gin Leu Tyr 
145 150 155 160 

Val Met Glu Glu Gly He Arg Ala Asp Tyr Ala Leu Val His Ala His 
165 170 175 

Lys Ala Asp Arg Phe Gly Asn Leu Val Phe Arg Lys Thr Ala Gin Asn 
180 185 190 

Phe Asn Pro Asp Ala Ala Met Ser Gly Lys He Thr He Ala Gin Val 
195 200 205 

Glu His Phe Val Asp Glu Leu His Pro Asp Glu He Asp Leu Pro Gly 
210 215 220 

He Tyr Val Asn Arg Val Val His Val Gly Pro Gin Glu Thr Gly He 
225 230 235 240 

Glu Asn Arg Thr Val Ser Asn 
245 



<210> 475 
<211> 1629 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1606) 
<223> RXA00772 

<400> 475 

gtcgcattct gcttgctgaa gtggcacacc tatgtgttct gcttgggtat agcagtgcgg 60 

gaaaaatttg aaaaagtccg attacctgag gaggtattca atg tct gat cgc att 115 

Met Ser Asp Arg He 



get tea gaa aag ctg cgc tec aag etc atg tec gee gac gag gcg gca 163 
Ala Ser Glu Lys Leu Arg Ser Lys Leu Met Ser Ala Asp Glu Ala Ala 



cag ttt gtt aac cac ggt gac aag gtt ggt ttc tec ggc ttc acc ggc 211 
Gin Phe Val Asn His Gly Asp Lys Val Gly Phe Ser Gly Phe Thr Gly 



get ggc tac cca aag gca ctg cct acg gca ate get aac egg get aaa 259 

Ala Gly Tyr Pro Lys Ala Leu Pro Thr Ala He Ala Asn Arg Ala Lys 

40 45 50 

gaa gca cac ggt gca ggc aac gac tac gca ate gac ctg ttc act ggc 307 
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Glu Ala His Gly Ala Gly Asn Asp Tyr Ala lie Asp Leu Phe Thr Gly 
55 60 65 

gca teg acc gec cct gac tgc gat ggc gta ctt gca gaa get gac get 355 
Ala Ser Thr Ala Pro Asp Cys Asp Gly Val Leu Ala Glu Ala Asp Ala 
70 75 80 85 

ate cgc tgg cgc atg cca tac gca tct gat cca ate atg cgt aac aag 403 
lie Arg Trp Arg Met Pro Tyr Ala Ser Asp Pro lie Met Arg Asn Lys 
90 95 100 

ate aac tec ggc tec atg gga tac tec gat ate cac ctg tec cac tec 451 
lie Asn Ser Gly Ser Met Gly Tyr Ser Asp lie His Leu Ser His Ser 
105 110 115 

ggc cag cag gtt gaa gag ggc ttc ttc ggc cag etc aac gta get gtc 499 
Gly Gin Gin Val Glu Glu Gly Phe Phe Gly Gin Leu Asn Val Ala Val 
120 125 130 

att gaa ate acc cgc ate act gaa gag ggc tac ate ate cct tct tec 547 
He Glu He Thr Arg He Thr Glu Glu Gly Tyr He He Pro Ser Ser 
135 140 145 

tec gtg ggt aac aac gtt gag tgg etc aac get gca gag aag gtc ate 595 
Ser Val Gly Asn Asn Val Glu Trp Leu Asn Ala Ala Glu Lys Val He 
150 155 160 165 

etc gag gtt aac tct tgg cag tct gaa gac etc gaa ggt atg cac gac 643 
Leu Glu Val Asn Ser Trp Gin Ser Glu Asp Leu Glu Gly Met His Asp 
170 175 180 

ate tgg tct gtt cct gec ctg cca aac cgc att gec gtg cca ate aac 691 
He Trp Ser Val Pro Ala Leu Pro Asn Arg He Ala Val Pro He Asn 
185 190 195 

aag cca ggc gac cgc ate ggt aag acc tac ate gag ttc gac acc gac 739 
Lys Pro Gly Asp Arg He Gly Lys Thr Tyr He Glu Phe Asp Thr Asp 
200 205 210 

aag gtt gtt get gtt gtt gag acc aac acc gca gac cgc aac gca cca 787 
Lys Val Val Ala Val Val Glu Thr Asn Thr Ala Asp Arg Asn Ala Pro 
215 220 225 

ttc aag cct gtc gac gac ate tct aag aag ate get ggc aac ttc etc 835 
Phe Lys Pro Val Asp Asp He Ser Lys Lys He Ala Gly Asn Phe Leu 
230 235 240 245 

gac ttc ctg gaa age gaa gtt get gca ggt cgc ctg tec tac gcg ggc 883 
Asp Phe Leu Glu Ser Glu Val Ala Ala Gly Arg Leu Ser Tyr Ala Gly 
250 255 260 

tac ate atg cag tec ggc gtg ggc aac gtg cct aac gcg gtg atg gca 931 
Tyr He Met Gin Ser Gly Val Gly Asn Val Pro Asn Ala Val Met Ala 
265 270 275 

ggc ctg ctg gaa tec aag ttt gag aac ate cag gec tac acc gaa gtt 979 
Gly Leu Leu Glu Ser Lys Phe Glu Asn He Gin Ala Tyr Thr Glu Val 
280 285 290 

ate cag gac ggc atg gtg gac ere ate gac gec ggc aag atg acc gtt 102~? 
He Gin Asp Gly Met Val Asp Leu He Asp Ala Gly Lys Met Thr Val 
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gca tec gca act tec ttc tec ctg tct cct gag tac gca gag aag atg 1075 

Ala Ser Ala Thr Ser Phe Ser Leu Ser Pro Glu Tyr Ala Glu Lys Met 

310 315 320 325 

aac aac gag get aag cgt tac cgc gag tec att ate ctg cgc cca cag 1123 

Asn Asn Glu Ala Lys Arg Tyr Arg Glu Ser lie lie Leu Arg Pro Gin 

330 335 340 

cag ate tct aac cac cca gag gtc ate cgc cgc gtt ggc ctg ate gee 1171 

Gin lie Ser Asn His Pro Glu Val He Arg Arg Val Gly Leu He Ala 

345 350 355 

ace aac ggt etc ate gag get gac att tac ggc aac gtc aac tec ace 1219 

Thr Asn Gly Leu He Glu Ala Asp He Tyr Gly Asn Val Asn Ser Thr 

360 365 370 

aac gtt tct ggc tec cgc gtc atg aac ggc ate ggc ggc tec ggc gac 1267 

Asn Val Ser Gly Ser Arg Val Met Asn Gly He Gly Gly Ser Gly Asp 

375 380 385 

ttc acc cgt aac ggc tac ate tec age ttc ate acc cct tea gag gca 1315 

Phe Thr Arg Asn Gly Tyr He Ser Ser Phe He Thr Pro Ser Glu Ala 

390 395 400 405 

aag ggc ggc gca ate tct gcg ate gtt cct ttc gca tec cac ate gac 1363 

Lys Gly Gly Ala He Ser Ala He Val Pro Phe Ala Ser His He Asp 

410 415 420 

cac acc gag cac gat gtc atg gtt gtt ate tct gag tac ggt tac gca 1411 

His Thr Glu His Asp Val Met Val Val He Ser Glu Tyr Gly Tyr Ala 

425 430 435 

gac ctt cgt ggt ctg get cca cgt gag cgc gtt gec aag atg ate ggc 1459 

Asp Leu Arg Gly Leu Ala Pro Arg Glu Arg Val Ala Lys Met He Gly 

440 445 450 

ctg get cac cct gat tac cgc cca ctg etc gag gag tac tac get cgc 1507 

Leu Ala His Pro Asp Tyr Arg Pro Leu Leu Glu Glu Tyr Tyr Ala Arg 

455 460 465 

gca acc tec ggt gac aac aag tac atg cag acc cct cat gat ctt gca 1555 

Ala Thr Ser Gly Asp Asn Lys Tyr Met Gin Thr Pro His Asp Leu Ala 

470 475 480 485 

acc gcg ttt gat ttc cac ate aac ctg get aag aac ggc tec atg aag 1603 

Thr Ala Phe Asp Phe His He Asn Leu Ala Lys Asn Gly Ser Met Lys 

490 495 500 



<210> 476 
<211> 502 
<212> PRT 

<213> Corynebacteriu 



<400> 476 
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-674- 



Met Ser Asp Arg lie Ala Ser Glu Lys Leu Arg Ser Lys Leu Met Ser 

15 10 15 

Ala Asp Glu Ala Ala Gin Phe Val Asn His Gly Asp Lys Val Gly Phe 

20 25 30 

Ser Gly Phe Thr Gly Ala Gly Tyr Pro Lys Ala Leu Pro Thr Ala lie 

35 40 45 

Ala Asn Arg Ala Lys Glu Ala His Gly Ala Gly Asn Asp Tyr Ala lie 

50 55 60 

Asp Leu Phe Thr Gly Ala Ser Thr Ala Pro Asp Cys Asp Gly Val Leu 



Ala Glu Ala Asp Ala lie Arg Trp Arg Met Pro Tyr Ala Ser Asp Pro 
85 90 95 

He Met Arg Asn Lys He Asn Ser Gly Ser Met Gly Tyr Ser Asp He 
100 105 110 

His Leu Ser His Ser Gly Gin Gin Val Glu Glu Gly Phe Phe Gly Gin 
115 120 125 

Leu Asn Val Ala Val He Glu He Thr Arg He Thr Glu Glu Gly Tyr 
130 135 140 

He He Pro Ser Ser Ser Val Gly Asn Asn Val Glu Trp Leu Asn Ala 
145 150 155 160 

Ala Glu Lys Val He Leu Glu Val Asn Ser Trp Gin Ser Glu Asp Leu 
165 170 175 

Glu Gly Met His Asp He Trp Ser Val Pro Ala Leu Pro Asn Arg He 
180 185 190 

Ala Val Pro He Asn Lys Pro Gly Asp Arg He Gly Lys Thr Tyr He 
195 200 205 

Glu Phe Asp Thr Asp Lys Val Val Ala Val Val Glu Thr Asn Thr Ala 
210 215 220 

Asp Arg Asn Ala Pro Phe Lys Pro Val Asp Asp He Ser Lys Lys He 
225 230 235 240 

Ala Gly Asn Phe Leu Asp Phe Leu Glu Ser Glu Val Ala Ala Gly Arg 
245 250 255 

Leu Ser Tyr Ala Gly Tyr He Met Gin Ser Gly Val Gly Asn Val Pro 
260 265 270 

Asn Ala Val Met Ala Gly Leu Leu Glu Ser Lys Phe Glu Asn He Gin 
275 280 285 

Ala Tyr Thr Glu Val He Gin Asp Gly Met Val Asp Leu He Asp Ala 
290 295 300 

Gly Lys Met Thr Val Ala Ser Ala Thr Ser Phe Ser Leu Ser Pro Glu 
305 310 315 320 

Tyr Ala Glu Lys Met Asn Asn Glu Ala Lys Arg Tyr Arg Glu Ser He 
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Ile Leu Arg Pro Gin Gin lie Ser Asn His Pro Glu Val lie Arg Arg 
340 345 350 

Val Gly Leu lie Ala Thr Asn Gly Leu lie Glu Ala Asp lie Tyr Gly 
355 360 365 

Asn Val Asn Ser Thr Asn Val Ser Gly Ser Arg Val Met Asn Gly lie 
370 375 380 

Gly Gly Ser Gly Asp Phe Thr Arg Asn Gly Tyr lie Ser Ser Phe lie 
385 390 395 400 

Thr Pro Ser Glu Ala Lys Gly Gly Ala lie Ser Ala lie Val Pro Phe 
405 410 415 

Ala Ser His lie Asp His Thr Glu His Asp Val Met Val Val lie Ser 
420 425 430 

Glu Tyr Gly Tyr Ala Asp Leu Arg Gly Leu Ala Pro Arg Glu Arg Val 
435 440 445 

Ala Lys Met lie Gly Leu Ala His Pro Asp Tyr Arg Pro Leu Leu Glu 
450 455 460 

Glu Tyr Tyr Ala Arg Ala Thr Ser Gly Asp Asn Lys Tyr Met Gin Thr 
465 470 475 480 

Pro His Asp Leu Ala Thr Ala Phe Asp Phe His lie Asn Leu Ala Lys 
485 490 495 

Asn Gly Ser Met Lys Ala 
500 



<210> 477 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (475) 

<223> RXA01288 



<400> 477 

tgctcaattt cacaccacac gacatcactg gaaaaacctg acatcgccgg ctgatatata 60 

tggaaatatc aactccaccc acgttgcggg tacgcgcgtg atg aat ggt ate ggc 115 

Met Asn Gly lie Gly 
1 5 



ggc teg ggc gat ttc acg cgt aac gec ttt get tec aca ttt ate tct 
Gly Ser Gly Asp Phe Thr Arg Asn Ala Phe Ala Ser Thr Phe I Le Ser 



ccc teg gca gee aaa gtt gat gcg att tec gcg att gtg cct ttc gcg 211 
Pro Ser Ala Ala Lys Val Asp Ala lie Ser Ala lie Val Pro Phe Ala 
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tcc cat ate gat cac acg gaa cat gat gcg atg gtt gtc att act gaa 259 

Ser His lie Asp His Thr Glu His Asp Ala Met Val Val lie Thr Glu 

40 45 50 

tat ggc tac gca gac ctg cgc ggg eta teg cca aaa caa cga gtc ccc 307 

Tyr Gly Tyr Ala Asp Leu Arg Gly Leu Ser Pro Lys Gin Arg Val Pro 



aaa atg att gee ate gee cac ccg gac tat cga cca ctg ctg gaa gca 355 

Lys Met lie Ala lie Ala His Pro Asp Tyr Arg Pro Leu Leu Glu Ala 

70 75 80 85 

tac ttt gac egg gcg ctg aac agt get gat tec tat cag cac acc ctg 403 

Tyr Phe Asp Arg Ala Leu Asn Ser Ala Asp Ser Tyr Gin His Thr Leu 

90 95 100 

cat gat ctg cgc acc gec ttc gat ttc cat aat cgc ttg aac tea caa 451 

His Asp Leu Arg Thr Ala Phe Asp Phe His Asn Arg Leu Asn Ser Gin 

105 110 115 

gga acc atg aaa ate gaa aaa gca tagtgctttt cgacgagccc tec 4 98 

Gly Thr Met Lys He Glu Lys Ala 

120 125 



<210> 478 
<211> 125 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 478 

Met Asn Gly He Gly Gly Ser Gly Asp Phe Thr Arg Asn Ala Phe Ala 
15 10 15 

Ser Thr Phe He Ser Pro Ser Ala Ala Lys Val Asp Ala He Ser Ala 
20 25 30 

He Val Pro Phe Ala Ser His He Asp His Thr Glu His Asp Ala Met 
35 40 45 

Val Val He Thr Glu Tyr Gly Tyr Ala Asp Leu Arg Gly Leu Ser Pro 
50 55 60 

Lys Gin Arg Val Pro Lys Met He Ala He Ala His Pro Asp Tyr Arg 
65 70 75 80 

Pro Leu Leu Glu Ala Tyr Phe Asp Arg Ala Leu Asn Ser Ala Asp Ser 
85 90 95 

Tyr Gin His Thr Leu His Asp Leu Arg Thr Ala Phe Asp Phe His Asn 
100 105 110 



Arg Leu Asn Ser Gin Gly Thr Met Lys He Glu Lys Ala 
115 120 125 
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APPENDIX A: DNA SEQUENCES 



>RXA00009-upstream 

GACGACATGCGCAGGCGAGTAATCGAACTGCAATTGGGCAAACTAGTCCGCGATGATGCC 
CACGGCGTCTACGGCGAAATGCGATAGGGGAGTACTTCAC 

>RXA00 009 

ATGGCTTTTGGATATGTACTGCGTGAAGCTGTTCGCGGCATGGGCCGCAACGTCACCATG 
ACCATCGCGCTCATCATCACCACCTCTATTTCCTTGGCACTTCTTGCCACTGGATTTTTG 
GTGACCAACATGACCGACCGCACCAAGGACATCTACCTGGATCGCGTCGAAGTGATGATC 
CAACTCGATGAGGACACCTCTGCCAACGATCCCGAATGCACCGCGGAGTCCTGCACCGAA 
GTTCGTGATGTCTTAGAAGGACTCGACGGCATCGATTCCATCACCTACCGTTCCCGCGAG 
GCCTCCTACGAACGATTCGTAGAAGTTTTCAAAGATACTGACCCAGTTCTCGTCGCTGAA 
ACCTCTCCCGACGCATTGCCAGCAGCGTTCCACGTCCGACTTGAAGATCCACTTGCCGTT 
GAGATTCTCGATCCGGTCCGCGATCTTCCTCAAGTAAGCAACGTGATCGACCAGGTGGAT 
GATCTGCGCGGAGCAACCGAAAACCTTGACTCCATCCGCAACGCCACCTTCCTCATCGCG 
GCTGTGCAAGTTTTGGCATCGATCTTCCTGATTGCCAACATGGTGCAAATCGCTGCATTC 
AATCGTCGTGAAGAAACTGAAATCATGCGCATCGTCGGCGCATCGCGGTTCTACACTCAG 
GGACCATTCGTCTTCGAAGCGATTCTATCCACCCTCATTGGTGCGGTTTTCGCCGTCGGC 
GCGCTCTTCTTGGGTAAAGAACTCGTCATTGATAAAGCACTCCGCGGACTCTACGATTCC 
CAGCTCATCGCACCAGTTACCACCACAGATATTTGGCTGGTCGCACCGATAATTTCCGGC 
ATTGGCGTGGTGATCGCCGGCATTATCGCACAACTCACCCTGCGCTTCTACGTGAGGAAA 

>RXA0000 9-downstream 
TAAGACTATTGAACTCCTTGCCG 



>RXA00010-upstream 

CTTAAGAATTACCGGTTATTTGTCGTTGAGTTCTCCTCTGAGCACTCAGGGTAGTCACTT 
CCGTTTCTTTAGCCACAGGAGTTTCGCTAAAGTGTGACCC 

>RXA00010 

GTGATCACCTTCGAGAACGTCACCAAGAACTACAAGACATCAACCCGCCCTGCATTAGAC 
AATGTGTCCCTACACATTGAAAAAGGCGAGTTCGTGTTCCTCATCGGCCCATCCGGCTCC 
GGAAAATCAACCTTCCTGCGCCTGATGACGCGGGAGGAAAACGTCAGCTCCGGATCGCTG 
ACACTGGCTGATTTTCAGGTGAACAAACTTCGCGGCACGCAAGTAAACAAACTGCGCCAA 
C G C AT CG G AT AT GT G T T C CAAGAT T T C CG AC TCT T AAAAAAC AAG AAT G T CT AC GACAAC 
GTCGCATTCGCATTGGAGGTCATCGGGAAGAAGAAGGACAAGATTCAAGAACTTGTCCCC 
GAAACTCTGGAAATGGTTGGCCTTGCCGGAAAAGCCAACCGCATGCCCAACGAACTATCC 
GGTGGTGAGCAGCAGCGCGTGGCCATCGCCCGAGCTTTCGTGAACCGCCCACTCGTCTTG 
CTTGCTGATGAACCAACCGGCAACCTCGACCCCGATACCTCCGATGAGATCATGATTTTG 
CTCAACCGCATCAATCGCCTCGGCACCACGGTGGTCATGTCCACCCACAACGCCCGAACT 
GTCGACGACATGCGCAGGCGAGTAATCGAACTGCAATTGGGCAAACTAGTCCGCGATGAT 
GCCCACGGCGTCTACGGCGAAATGCGA 

>RXA00010-downstream 
TAGGGGAGTACTTCACATGGCTT 



>RXA0002 4-upstream 

T T AAGAC AT CAAC AT AT GG C T T G TG C T AC T GAAAG AT T T T T C T T C T G AAAT T C T GT AG AA 
ACGCTCCTATGCTCGGGGCAGTAAGTTGTGAGCATAGGAA 

>RXA0 002 4 

ATGGAGCACGGCGTGACCGTTATTAAAGGCACTGAATTTGATGTTTTCCCACTAAACCTC 
GGTGGAAATACCTTTGGCTGGACCTCGAATAGGGAACAGACCTTCGCGGTTTTGGATGCA 
TTCGTGGCAGCGGGAGGAAACTTTGTTGACACCGCCGATTCTTATTCTGCATGGGTTGAA 
GGCAATGAGGGTGGCGAGTCGGAGCGGGAGCTCGGCGCGTGGATTAAGGAACGTGGCGCA 
GACAAGCTGATCATTGCTACCAAGTCTGGTGCGTTGGAGCCTGTTGCTGGTCGTTCCCGT 
GAGGCAACTTTCAAGGCTGTCGAGGGTTCCCTGGAGCGTTTGGGCGTGGAATCGATCGAT 
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ATTTITTACTACCACTACGACGATGAGGCAGTCAGCATTGATGAGCAGGTTGCTATCGCT 
AATGATCTGATTGCACAGGGCAAGATTAAGCACCTCGCATTGTCTAACTACAGCGCGGAG 
CGTTTAGCTGAGTTCTTTGAGAAGTCTGTAGGCACTCCAGCGCAGCCGGTTGCTCTGCAA 
CCGCACTACAACCTGGTGTCGAGGAAGGATTATGAGGAGAACGTGCAGCCACTCGCCGAG 
AAGCATGGCGTTGCAGTCTTCCCTTATTTCGCGCTTGCCGCGGGTCTTTTGACCGGAAAG 
TACACCTCCAAGGAGGATATTTCGGGTAAAGCGCGTGCGGGGCAGTTGGATCGTTACGCC 
AGCGATGAGGCGTTTGCCGTGGTGACAGAGTTGCGTGCTGTTGCCGATGAGTTGGGTGTT 
GCGCCAACGACTGTGGCGCTTGCGTGGTTGGTTGCGCATGGTGTGACCGCACCGATTGCG 
TCCGTGTCCAAGGTAGAGCAGTTGAAGGATTTGATGGCTGTGAAGGATGTGGAGCTGAGC 
GCTGAGCAGCTTGCACGTTTGGATAAGGTTTCGGAGCCTTTCGCT 

>RXA0 002 4 -downstream 
TAAGCTCTCCTCAAAAGTAAGTG 



>RXA0 002 6-upstream 

CCCTTTCTGGCTAGCCTGGGCTACATTGTTGGCAATTTGGTTCTACGCCGATTTGCCGCT 
TGGACCTGGCTCTGCGATCTTCCTCGAAGGATAAGTTTTC 

>RXA0 002 6 

ATGAGTACTGACAATTTTTCTCCACAAGTTCCGTCGACTGTGTATTTGGATTACATGGAG 
CAAGGGATTGCCGCGCGCAAAGCGGAGGCAGAATCTAACGCCAGCACGAAGGGGGAGAGC 
CCGGATTATCCAGGCCAGCAGGTTATTTGGCGCCTGATCCAGGAAGCAGGGGAGTCGTTG 
CGTGATGAACTGCGCACACTGGCTTTCACGCTGCACGACCATCCGGAAGAAGCGTTCGAG 
GAGGTGTTCGCCACCGAGGAAATCACAAAACTTCTGCAAAATCATGGTTTTGAGGTTCAG 
AGTGGAGTTTATGGTGTTAAAACCGCTCTAGAAACTAGTTTTGAAACCCCTGGTTATGAT 
CCAGCGCAGCACCCAAGCATTGCGATCTTGGCGGAATACGATGCCCTTCCAGAGATCGGC 
CATGCATGCGGGCACAATATCATCGCAGCAGCTGGTGTTGGCGCATTTTTAGCTGTCACC 
AACATGATCAAAACTGCCGAAGTGAAAGGCGTGGATCACCTCGACTTTGAAGGCCGGATC 
GTGCTGTTGGGAACACCTGCTGAGGAGGGGCATTCCGGCAAGGAATACATGATCCGAAAT 
GGCGCATTCGATGGCATTGATGCGTCGATTATGATGCACCCCTTTGGCTTCGATCTGGCG 
GAGCATGTTTGGGTGGGCAGACGTACCATGACGGCGACGTTCCACGGTGTCTCTGCACAC 
GCGTCTTCGCAGCCTTTCATGGGTAAAAATGCCCTCGACGCTGCAAGTTTGGCGTACCAG 
GGCTTCGGAGTTTTGCGTCAGCAAATGCCACCGAGCGACCGCCTTCACGCCATTATTACG 
GAAGGCGGAAACCGGCCAAGCATCATTCCAGACACTGCAACGATGTCGCTGTACGTGCGT 
TCTTTGTTGCCGGAAGCACTCAAAGACATATCGAAACGCGTGGATGATGTGCTCGATGGG 
GCGGCCTTGATGGCGGGGGTTGGCGTCGAAAAGCAATGGGATGTGCACCCAGCTAGCTTG 
CCCGTGCGCAACAATCATGTGTTGGCGCGGCGTTGGGCAAAAACGCAGAATCTGCGTGGT 
CGAACGGCGCTTTCGGAGGGTATTTTGCCCGACACTCTGGCAGCATCGACTGATTTTGGC 
AATGTCTCGCACCTGGTTCCGGGCATTCATCCGATGGTGAAAATTTCTCCGGAAAACGTT 
GCGCTCCACACCAAGGAATTCGCCGCTTATGCGCGCACGGAAGAGGCCATCGACGCAGCC 
GTCGACGCCGCAATCGGGCTGGCGCAAGTCGCCGTTGACGCGCTTGCAGATCCGCAAATG 
CTTATCGACGCGACCCTCGAGTTCACCAACTCCGGCGACGTACTTAAAGTAGGGGACTAT 
TTGGCT 

>RXA0002 6-downstream 
TAGGCAACGACTCCGAAACCTTC 



>RXA000 4 8-upstream 

GCGAAGGCGTGGGCATAGGGAAAACCTTAGCTGATCTGCGGTGACTTAAATATAAGGGGG 
TGGAATGGGGGTATTGTAAAATCTGAACCCTTGTTCATTT 

>RXA00048 

AT GAAT C AT G AT T C AG AAT G T GAT C T AG AT AAT GTTGTTCAGTT CAC T AT T CAAGAAG G G 
TTAGATCCCATGTCACCCAATAACTTCGATACCGATGTCTGCATCGTCGGTGGAGGTCCT 
ACCGGAACGCTCCTTGCAGTACTGCTCGGCCAAAAAGGTCACCGCGTCACCATCCTGGAA 
AAGTGGCCAACATTCTACGAACGACCTCGTGCAGTCACCTTTGACCACGAAATCGCACGG 
ATCCTTGGATACATTGGCATTGATTCTGAAAACGACGAAGCCATCGATTACCACTCCGAC 
AGCTACGACTGGAAGAACGCAGCGGGGGAGACGCTTTTGGAAGTCGATTGGACCTCCATG 
ACAGATTCCGGATGGCGCACCCGATACTGGTTCTACCAGCCAGAACTTGAAAAGCGTCTG 
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CGCGATCTGGCCCTGACCATGGATTTTGTAGATATTCGCTGTGGCTTCACCGCTGTCGGA 
TTGTCCCAAGATGAAAACTCCGCCATCATTCACGGCATTGTCACTGATACCCCAGAGAAC 
ATTCCAGCAGATGCTCAGCGCGAAGATATCCGAGCGAAGTATGTCATCGGTGCAGACGGA 
GCTAACAGTTTCGTGCGTAACTCCCTTGGCTTAGAGATGAAT GATCTTGGATACTTCTTC 
GACTGGCTGATCCTGGACCTCAAGCCAACTCAGGACATTGACTACGGAACAGATCACTGG 
CAACTGTGTGATCCCAAGCGCCCAACCACCATCGTTCCTGGAGGCCCCGGCCGCCGACGT 
TGGGAATTCATGGCGCTGCCTGGTGAAGATCTCAAGGAACTCGCTTCTGAAGAAAGCGCG 
TGGAATCTACTTGAGCCATGGGATGTCACACCTGGCAAGGCCATTCTCGAGCGCTCCGCA 
GTGTATCGATTCCAAGCTCGCTGGGCCCAGGAATGGCGCTCCGGAAGAGCTCTCATCGCA 
GGCGATGCCGCTCACCTCATGCCACCTTTCGCAGGTGAAGGCATGTGCGCTGGCCTGAGA 
GACTCACTGGCGTTGGCATGGCGTCTTGATTTGGTGCTGAGCGGAAAATCAGATGATGCA 
TTGCTAGACACCTACGGAGAAGAACGCCGCGAACACGTCCACTACTACATTGATTTCTCC 
ATGGACCTGGGCAATGTCATCTGCATTACTGATGAAGATGAAGCACGTTTGCGCGATGAG 
CGCATGATTAAAGAGCTTGAAGCACAAGACGGGGTCCCTGTTAATACCGATGTCGCACAC 
TTGGGACCGGGAATTTGGGATAAAGATTCTTCCCATGGTGGCGAGCTAGCGAAGCAGGGC 
ATAGTGGAATACCAAGGTCGAAAGGCGCGTTTCGACGACGCAGTCGGCCGTGGCTGGGCA 
GTTTTAGGCCTCAACACTGATCCACGAGAAGTGCTTGATGAGGATTCGCTTGTGGCACTT 
GACGCCATCGGTGCAATCGTCGAATCAGTAGGTGATGCAACTTCCGCAGTTTTAGATGTT 
GAAGGTCTTTACACTCGCTGGCTCAAGGAAGCCGGGGCAACATTTATTATTACCCGCCCC 
GATTTCTACGTCTATTCCACAGCAGTGGACGCTGAACAACTTCAAACACAGATTAAGCAG 
CTATCGGATCTACTTCACCTCAACTCAGTTGTCGGAGCA 

>RXA00 04 8 -downstream 

T AG G AG C T AAAAAT G T C T T T AC A 



>RXA0007 0-upstream 

CCACTCGTCCTCGACATACTTCTCCTGGCACTAAACGCAGGGGTTGACACATCTGGGTAG 
ACTATCGAAGTACATTTTGTGTCATTGAGGAGGATCAACG 

>RXA00 070 

GTGGGTATCAATCGCATCAGCCAAGGCTCTGCCCCGAAGCTGGGAGTGCGAAGCACCAGA 
CAGCGAAAAGCCGTAATTGACGTTCTTGAGGAAATCGATAACTTCGCTTCCGCCAAAGAA 
ATCCATCACGAGCTATCCACCAGGGAACACAACGTCGGCCTCACAACCGTCTACCGAACC 
CTCCAATCCCTCGCCGACATCGGAGCAGTCGACGTACTTACCGTCACGGGTGGAGAAACT 
CTGTACCGCCAATGCCACGACGAGGGACACCACCATCACCTGGTCTGCACCAATTGCGGT 
CGCACAGTCGAAATCGATGGCGGTCCAGTAGAGACATGGGCACAGGAAATTGCCACTAAA 
AACGGCTTTGCTCTCAGTAGTCACGAGGCTGA7AATCTTTGGACTTTGCGCTGATTGTAAG 
GAAAAAGTTACG 

>RXA0007 0-downstream 
TAGTTCAAGGACATATGAAGCTG 



>RXA00 07 2-upstream 

ACGGCCAGGACGATCCAGTGCACAGGCCAGCACCAGCAAAGTCCACATCGCAAGCATTAA 
AAGAAT C T CT C GAAAG AC ACAAAAGAG GT GAG T CGC AAC A 

>RXA00 072 

ATGAGCTTTCAACTAGTTAACGCCCTGAAAAATACTGGTTCGGTAAAAGATCCCGAGATC 
TCACCCGAAGGACCTCGCACGACCACACCGTTGTCACCAGAGGTAGCAAAACATAACGAG 
GAACTCGTCGAAAAGCATGCTGCTGCGTTGTATGACGCCAGCGCGCAAGAGATCCTGGAA 
TGGACAGCCGAGCACGCGCCGGGCGCTATTGCAGTGACCTTGAGCATGGAAAACACCGTG 
CTGGCGGAGCTGGCTGCGCGGCACCTGCCGGAAGCTGATTTCCTCTTTTTGGACACCGGT 
TACCACTTCAAGGAGACCCTTGAAGTTGCCCGTCAGGTAGATGAGCGCTATTCCCAGAAG 
CTTGTCACCGCGCTGCCGATCCTCAAGCGCACGGAGCAGGATTCCATTTATGGTCTCAAC 
CTGTACCGCAGCAACCCAGCG 



>RXA00078-upstream 

CGGTGCTGAGGAGGGTGACATGTCTGGAAGCAGATTGACGCATGCTTTCTAGCGTAATGT 
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GGGTCACAGAAAATGCTCTCGCTTGGAAGGCAGGAATCCG 
>RXA0007 8 

ATGAAAGCCGATCTCACCCCGTACCGTCAGTTCAATGGAAATGCCAAAGAAGCAATGGAG 
TTCTACCAAACAGTTTTTGGTGGCGAGCTTCAGATGATGCCGTTTTCCGCCATGCATTCT 
GAGGAGGAAGTTGGTGGTGACGGCGAGAAAATCATGCACGCTGAGCTGGTCGTTGATGGT 
CAGAAGTTGCTTTTTGCCAGTGATATTCCGCGCGTGATGCAACGAATGAAGGGCGAGGAC 
ACTCCGTTGTCGCTGACTGGTGGCGCTGAGCTGGAAGAGGAAATTCGTGGCTACTGGGAG 
AAGTTGTCTGAGGGCGGCACCGTGACCATGCCTTTGGAAGCTGTTCCTTGGGGTGCGGTT 
TATGGTGCGCTGGAGGATCGCTTTGGAACTCACTGGATGTTCAACATCGGTGGC 

>RXAO 007 8 -downstream 

T AAAAC T T T TGGAAAC T T AT T GA 

>RXA0 0 08 8 -upstream 

GCTGTGTTACTTTCATCTTTAGGTAACCTACCCTCACTAAAGCTCTGGGAATACTCTGGC 
AGT T T T GGT GGAT T AT T T T T AT AGAC TT T CAAAGGACG AC 

>RXA00088 

ATGGTGAAAAACCGATTCAAGCTAGTTTCAATCGCAACTGTTGCGGCCCTGGCGCTCGTT 
GGCTGCTCTTCCACCGACAGCACCTCTTCCGAGTCTTCTTCCGCTGCAGAGTCAACCGCT 
GCAGCTAGCACCCTGACTATCGAAGACAACCACGGCACCGAAGGGATCTCCCTGCCAATC 
GAGGGCGTCGCTGCGACCGACAACCGCGCATTCGAACTGCTTGATCGCTGGGGTGTAGAG 
CTCGTTGCAGCTCCACTTCAGCTGGTTCCATTTACCGTTACGGGCTACACCGAAGAGGGC 
GGCGTCGCTAACCTTGGCTCCCACCGCGAGCCAGACCTGGAAGCACTTGCTGCTGCACAG 
CCTTCCCTGATCATCAACGGCCAGCGCTTCGCTCAGTACTACGATGACATCATTGCCCTG 
AACCCTGACGCAACCGTTGTTGAGCTAGACCCACGCGATGGCGAGCCACTTGACCAGGAG 
CTTATCCGCCAGGCTGAAACCCTCGGTGAGATCTTCGGCGAAGAAGAAGATGCTGCAAAG 
ATCGTTGCTGATTTCGAGTCCGCACTTGAGCGCGCTAAGACCGCATACGCAGCAATCTCC 
GACCAGACCGTCATGGCAGTTAACGTTTCCGGCGGAAACATTGGCTACATCGCTCCTTCC 
GTTGGACGCACCTACGGTCCAATCTTCGACCTGGTTGGACTCACCCCAGCACTCGAGGTT 
GGCAACGCGTCCTCCGACCACGAGGGCGACGACATTAACGTCGAAGCAATCGC AGCTGCA 
AACCCAGACCTGATCCTGGTCATGGACCGCGATGGTGGCACCAGCACCCGCAACGAAGCT 
GATTACGTTCCAGCAGAGCAGATCGTCTCCGACAATGAAGCACTGGCAAACGTCAAGGCT 
GTCACCGACGGATACGTTTACTACGCACCTGCAGATACCTACACCAACGAAAACAT CATC 
ACCTACACCGAGATCCTCAACGGCATGGCAGATATGTTCGAGAAGGCAGCTCAG 

>RXA00 088-downstream 
TAGGGGATCGATCCCACACTGAC 



>RXA0 0100-upstream 

GTTTTGCGGTGTTGAATTGGGTGTTTAATGTGCAGTGGGCGTGGGGAATGCTCATTGCGT 
ATCCGCTTGTTTCACATGCGGTGATCGCGCGGAGTAAACG 

>RXA00100 

ATGATTTTGGATTGGGTTATCTCCATCATGGAGGCACTCGGCGCCGTTGGCGTGGGTGTC 
GCGGTGTTTTTGGAGAACGTTTTCCCGCCGATTCCAAGTGAGGTGGTGCTTCCGCTCGCG 
GGTTTCACCACCACGCAAGGCGATCTCAATGTGTGGGCGGCGCTTATGTGGTCGGTGATC 
GGGTCGGTTTCCGGAGCGTTTTTGCTTTACGGGTTGGGGCGCTCAATCGGGGCGGCACGG 
TTGCGGCAGGTCGCCGACTGGATGTGGCTTGTCGACGCGACCGACGTGGATAAATCCCTA 
TCGTGGTTCGAAAAGTACGGGAAGTATTCGGTGTTTTTCGGTCGGTTGGTGCCGGGTGTC 
CGAAGTTTGATTTCGATTCCGGCGGGCGTCGACAAGATGAATCCGGTTCTCTTCGGTGTG 
CTCACTGCGGTGGGCAGCACCATTTGGAATGCGGTTCTGATTTGGACTGGTGTGTGGTTG 
GGGGCGGAATGGGAGACGGTGTCGATGTGGTTTGAGAGCTATTCAACGATCATTTACGTA 
GGTATCGCGCTCATTGTNGCTTACGTGTTGTTTGGTTTAGTCCGTCGCCGAATTAAAACT 

>RXA00100-downstream 
TAACCATCGGTTCGTAGCCGAAG 
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>RXA00111-upstream 

CCGAGAAGCTGGAGAAGGCCAACAAGCGTGGCCTCTACACCTCCGCGTCCTTCCACAGCC 
CCGGCGCCATCACTGGCGACCACTAAAAAAGGAGACTTCG 

>RXA00111 

ATGGCCTTTTTTAGCTTTTCGACGTCTCCCCTCACCCGCCTCATCCCCGGCAGCCGCTCC 
AAAGCCACAGGCGCCAAACGGCGCCTGAGCAGCACAATCGCGTCGATTGAACGCTCCCCC 
GGCATCATTGCCCTAGACGGACCGTTCACCCACGATCACGTCTCCGTACGTGGCATTCGC 
CTCCATTTAGCAGAGGCAGGCTCCCCCACCAAACCCCTGGTTCTTCTGATCCACGGGGCT 
TTCGGCGGTTGGTACGACTACCGCGAAGTCATCGGCCCACTCGCAGATGCCGGCTTCCAC 
GTCGCCGCCATCGATCTACGCGGCTACGGCATGTCCGACAAACCCCCAACAGGCTACGAC 
CTCCGCCACGCAGCCGGAGAACTCAGCAGCGTTATCGCAGCTCTCGGCCACGATGACGCA 
CTTCTTGTCGGCTCCGACACCGGCGCCAGCATCGCCTGGGCTATCGCTTCCATGTACCCC 
GAACGGGTCCGCGGCCTAATTTCCCTCGGCGCGATCCACCCCCTTGACATGCGACGCGCC 
ATCCGACGAAAACCCCACCTACACGTCTCTGACCTCAGCCGACTTGCTCCTTTTCGGTTG 
CCCTCATTCCTGCATAACCTCTTCCACTTCGGAATCACCAGCGAAGCTCGACGTGAGATC 
GTCAACAACACGTCCTCGTCCTACCAGCGCAGCAACGCATTCACAGAGACAGTGCTCCTC 
CGCAAAAAAGCACTATCGATCGACCACACCATCACCCCGATCATCCGCACCAACCGCTAC 
CTCGTTGGGTCGATCCCCAGCAAAACAGTCTCCGCACCGGTGTGGCTGCTCAGAACCAAC 
ACTCGACGCTGGGAACATCTAGCCAATACTGCGCGCACTCGAACGACAGGGCCATTCACC 
ACCATCGCGATCCCCGGCGGCTACGAACTCCCCTACCTCGAGAACCCTTCCGAATTTGCA 
GCAACCATCGCAGAGTTCGCGCGCACCACGTTT 

>RXA0 0 1 I 1 -downs t ream 
TAAGCACTGTGGCTGAGGCGCTG 



>RXA00112-upstream 

GCGTTAGGCTGACGGGCTCCGGTGGCCTAAAATCGAAGCGATCTAAAAATTTGGCAGTTA 
ATAT TATCGAT T TTC GAAAGC GT AGAAC AC C AAACCAT TG 

>RXA00112 

TTGAGCCCCAGCCTGGTCGTCGATGCCGTCATCGTCCTCGTTATGGCATTCGCCCTGTGG 
GGTGGTTGGCGTCAAGGCGCCTTCACCTCGCTGCTGTCCACCGTCGGCGTCGTTTCTGGC 
CTGGTAGTTGGCGCAGCAGCAGCTCCATTTGTCATGGGTCTCACCGATTCCACCGCGCTT 
CGCTTCCTCCTGGCGATCGGCACCGTGGTGCTGCTGGTTGGTTTGGGAAATCTCATCGGC 
GCCCACTTGGGTGCTGCGATTAGAGACAACATCAAATTCCGAAGTTCCAGGACCTTAGAT 
TCTGGGCTCGGCGCCATTTTCCAAGTATTGGCCACCTTGATCGTGGTGTGGCTCGTCGCA 
ATTCCCCTGGCCACAGGCCTCCCCGGAACTGTCGCCAGCGGAATTAGAGACTCCCGCATC 
CTGGGCTTTGTAGACAAATACACCCCGCAAGGCCTAGATACCCTGCCCTCCAAAATCGCT 
GCGATGCTCAGCGAATCCGGCCTCCCACCACTGATTTCCCCCTTCACCGGCGGATCCTCG 
GTGGAAGTGGACGCCCCCGAAATCAACGTCACCAACGTTGACCTAGTCGAAGCAATGCGC 
CCGTCCGTCATCCACGTGATGGGTGACGCCCAAGAATGCAGCCGCCGACTCATGGGTTCT 
GGCTTTGTGGCATCCCCCGACTACGTTGTGACCAACGCCCACGTTGTTGCAGGTACCTCC 
ACCGTCAGCCTGGATACCATGATCGGAACCCGCTCCGCAGAGGTAGTGTTCTACGACCCG 
AACCTGGACATCGCAGTCCTTTACAGCCCTGACCTCGGCTTGGATCCACTGCCGTGGGCA 
TCCACTCCGCTAGACACTGGCGATGAAGCAATCGTCATGGGATTCCCACAGTCCGGACCT 
TTCAACGCCTCCCCAGCCAGGGTCCGCGAACGCATCATGAT CACCGGCAGCAACATTTAC 
GCCAACGGCCAGCACGAACGCGAAGCCTATTCAGTCCGCGGATCCATCCAATCTGGAAAC 
TCCGGCGGCCCAATGACCAACGAAATGGGTGAAGTGGTTGGTGTTGTCTTCGGCGCAGCG 
ATCGACGGCTCCGATACCGGTTACGTTCTCACTGCCGAAGAGGTACAGGAGCGGATCGGC 
GACATCACCGCGCTGACTCAGCCTGTCGATACGATGCAGTGCGCGGTTTCT 

>RXA00112-downstream 
TAGTCGTCGGGAGCTAGGACCAG 



>RXA00133-upstream 

GTTACAT CAGATGAGGATGCCCTATGGGTGTACACATGCGACGGGTGTATTGCAGGAGGA 
AAT T T G AAGGTGG AT ACC C AGC GGAT T AAAG ATGAT G AAG 
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>RXA0 0133 

ATGCTATTCGTTCGGCGGCTGACATCGCTGAAAACCGCAACAGGCATCCCAGTCACCATG 
TTCGCCACTGTGTTGCAGGACAATCGCCTGCAAATTACTCAGTGGGTTGGGTTGCGTACC 
CCGGCTCTGCAGAATCTGGTCATTGAACCAGGTGTGGGCGTTGGTGGACGCGTCGTCGCA 
ACCCGICGTCCGGTTGGTGTGAGTGATTACACCAGGGCAAATGTCATTTCACATGAGAAG 
GATTCCGCGATTCAGGATGAGGGCCTTCATTCCATTGTCGCAGTTCCCGTGATCGTGCAC 
CGCGAAATTCGTGGCGTTTTGTATGTTGGCGTTCACTCTGCGGTGCGTCTCGGCGACACT 
GTTATTGAAGAAGTCACCATGACTGCGCGCACGTTGGAACAAAACCTGGCGATCAACTCC 
GCGCTTCGCCGCAATGGCGTTCCTGATGGTCGCGGTTCCCTCAAAGCTAACCGCGTGATG 
AATGGGGCGGAGTGGGAGCAGGTTCGTTCCACTCATTCCAAGCTGCGCATGCTGGCAAAT 
CGTGTGACCGATGAGGATCTGCGCCGCGATTTGGAAGAGCTTTGCGATCAGATGGTCACC 
CCAGTCCGCATCAAGCAGACCACCAAGCTGTCCGCGCGTGAGTTGGACGTGCTGGCTTGT 
GTCGCGCTCGGTCACACCAACGTCGAAGCTGCTGAAGAGATGGGCATCGGCGCGGAAACC 
GTCAAGAGCTACCTGCGCTCGGTCATGCGCAAGCTCGGCGCCCACACGCGCTACGAGGCA 
GTCAACGCAGCACGCCGGATCGGCGCACTGCCT 

>RXA0013 3-downstream 

T AAAAAGAT T T T G C T T T AC G AC G 



>RXA00135-upstream 

CCCCGGTTCGCGTATAGATCTTGGTTAAATGAACGGCCATAACTTGAGATTCTAGCTGTC 
GTTACGCACAGGGGTGGGGAACACGGATAAGGTGGGGCAC 

>RXA00135 

GTGAAAGACAAGTTTTTAGTCACTGGTGGAGCACAGCTGCAGGGCGCTGTAAAAGTTTAC 
GGCGCAAAAAACAGCGTTTTGAAGCTCATGGCAGCAGCACTTCTCGCTGAAGGCACAACA 
ACTCTAACCAATTGCCCCGAAATCCTCGACGTCCCCCTGATGCGCGACGTCCTCGTTGGT 
CTTGGCTGCGATGTCACCATCGACGGCTCAACCGTAACCATTACTACCCCTGCAGAACTC 
AGCTCCAATGCTGACTTCCCAGCAGTCACCCAATTCCGTGCATCCGTATGTGTGCTTGGT 
CCATTGACAGCACGTTGTGGTCGCGCAGTTGTATCCCTTCCCGGCGGTGACGCCATTGGA 
TCCCGTCCACTCGACATGCATCAAAGCGGCCTGGAAAAGCTTGGTGCCACCACCCGCATT 
TCCCACGGTGCAGTAGTTGCAGAAGCTGAAAAGCTCGTCGGTGCCAACATCACCCTGGAT 
TTCCCGTCCGTCGGCGCCACCGAAAACATCCTCACTGCATCCGTCATGGCAGAAGGACGC 
ACAGTATTAGATAACGCAGCGCGCGAACCAGAAATTGTTGATCTCTGCCGTATGCTTCGA 
TCCATGGGCGCCAACATTGAAGGTGAAGGAAGCCCACCCATCACCATCGAAGGCGTAGAG 
AAACTCACCCCAACTCAGCACGAAGTAATCGGCGACCGCATCGTTGCCGGAACGTGGGCA 
TACGCCGCTGCGATGACTCGTGGCGATATTACAGTTGGCGGAATCGCACCAAGGTATCTG 
CACCTTCCATTGGAAAAGCTCAAGATCGCCGGCGCCAAGGTGGAAACCTACGAAAACGGC 
TTCCGCGTCCAAATGGATAAGCAGCCTGAGGCAACCGACTACCAAACCCTCCCGTTCCCA 
GGGTTCCCTACAGATCTGCAACCCATGGCAATTGGAATCAACGCAGTATCTAATGGAACT 
TCAGTAATTACAGAGAATGTCTTTGAATCACGATTCCGCTTCGTCGATGAAATGCTTCGC 
CTGGGCGCTGACGCGAATGTCGATGGGCACCACGTAGTAATCCGAGGAATTGAACAGCTT 
TCCTCTACTTCCGTGTGGTCTTCAGATATCCGTGCAGGAGCAGGACTGGTTCTTGCCGCC 
CTTTGCGCAGACGGAGTGACCGAAGTTCACGATGTTTTCCACATCGACCGCGGATACCCC 
AACTTCGTGGAAAATCTGCAGAAACTCGGAGCGACCATCGAAAGGGTTTCTTCC 

>RXA00135-downstream 
TAACGAAGCCTTCCCATCAAGCA 



>RXA0 0137-upstream 

TTTACAGAGTGCTTATGAGGCAATCAGCCACTAAGTGTTGAGTAATCTACTAGTTTGGAC 
T AG AAG T T ACC CAC T T T CAG T GAAT TTT T AAGG AGAG AAC 

>RXA00137 

ATGGCTTTGGCTGATACCCGATTTGCCACTCGTCGTCGCGCACTTGCCGCAAAACTGGCA 
GCTCAACGGATCGACTCAATTTTGGTGACAAGCCCGATCCATGTTCGCTATCTCAGCGGA 
TTCACCGGCTCCAACGGCGCACTGATCGTGAACAAAGATCTCTCCGCGCAGATCTGCACC 
GACGGTCGCTACACCACCCAGATCGCAGAAGAAGTCCCGGACATCGAGGCGCTGATTGAG 
CGTGCCTCGGCAACGACGCTGCTAGCGCAGGTCGAAGGGCCGCGTCGTATAGCAATCGAA 
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GCCGCACAAACCACCCTGGACCAGCTAGACAGCCTGCGTGAAGCAACCCAGGAAGACGTC 
GAGCTGATCCCCGTGTCAGGTGTTGTGGAATCCATTCGCCTGACCAAAGACAGCTTCGAA 
CTCGACCGCCTCCGCGATGTCGCAGCGCTGGCTTCCCAAGCATTCGAAGATTTACTCGCA 
GCAGGAGAACTCGCCGAAGGCCGATCAGAGCGCCAAGTCGCCGCCGATCTGGAATACCGC 
ATGCGCCTGTTGGGAGCAGAACGCCCCAGCTTCGACACCATCGTGGCCTCTGGACCTAAC 
TCCGCGAAACCACACCACGGCGCAGGCGACCGCATCCTCCAGCGCGGCGATCTAGTCACC 
ATCGATTTCGGCGCACACGCACGCGGATTCAACTCCGATATGACCCGCACCCTCGTTATG 
GGCGAAGCAGGGGAGTTCGAAGCAGAAATCTACGACATCGTCCTGCGCTCCCAACTCGCT 
GGTGTTGAAGCAGCCTACTCAGGCGCCAACCTCTTCGACATCGACGCAGCATGCCGCAAA 
ATCATCGAAGACGCAGGCTACGGCGAATACTTCGTGCACTCCACCGGCCACGGCATCGGA 
CTTGAAGTCCACGAAGCCCCAAGCGCATCCAAAACCTCACAAGGAGTCCTAGAAACCGGC 
TCCACACTGACCATCGAACCCGGAATTTACGTCCCCGGAAAGGGCGGCGTACGCATCGAA 
GACACCCTGATTATTACCTCAGGAGCACCGGAAAT CATCACCAAGGTGAGTAAGGACCTC 
ATCGTGGTG 

>RXA0 01 37 -downstream 
TAATCTAGGTGAGCTAATCGGTC 



>RXA00139-upstream 

GACCGGAAACGTACTCAAGGTAGACACCCGCGACGGTTCCTACCTCTCCCGCGTTAACAA 
C TAAGAT T C T TAAAACCT TTAAGAAT C AG C C AG AAAC AT T 

>RXA00139 

TTGATTGAACAGGAACAAAGAGAACAAAACGTGAGCGAGCGTCGACAAGATTACAAGCGA 
CACGGATCCCGCTACAAGGCGCGCATGCGTGCCGTAGACATCCTATTTGAAGCGGAATCC 
CGCGATGTTGATCCCGTGGCCATCATCGATGACCGCCACAAGTTGGCGCGCGATACCAAC 
CCCATCGTTGCACCGGTAGCGGAATACACCGAAACCATCATCAATGGCGTTGCCGTTGAA 
CTCGATACCCTCGATGTCTTCCTCGCGGAACACATCGCAGAAACCTGGACTCTCGGACGA 
CTCCCATCCGTCGACCGCGCAATCCTGCGCGTCGCTTCCTGGGAAATGATCTACAACGCC 
GACGTTCCTGTCACCACCGCAATCGTTGAAGCCGTGGAAATTGCCTCCGAATACTCCGGA 
GACAAATCCAGTGCCTACATCAACGCGACACTTGACGCCATGGCATCAAAGGTGGAGACC 
CTCCGCGAGCGCGCCGCCAACCCAGAAGCAGTTCTGGCGGAAGCTTCCGAATCTCTCGAT 
GATGCTCCGGTCGCGCCGTGGGATGACTCGGATGCTTTGGAT GACTCGGATGAAGATTTT 
GAGGCTGTAGATGCTGCTGAGGTTTTTGAGGCTGAAGAGACTGTAGAGGTTTCCGAAGTC 
GCAGAAGACTCTGAAGTTTCAAAGGTTTCAGAAGAAAAGGCTGACGAGAGC 

>RXA00139-downstream 
TAAATCTTTTCTGGCTAACACCA 



>RXA0014 3-upstream 

GGACACCCGGTGTATACCCACTGGGACCTCATAAATCCACTGACTTGGAGAAGCCCCTGT 
GAGTCTGACCACAAGCCATTTTATTCCTTTTCCCCGAGAA 

>RXA0 014 3 

ATGGTCTGGGATTGGCATACCCGCAAGGGCGCTGTCGCACGTCTGACTCCCCCATTCATC 
CCACTTAACCCCAT TACGCAGGCAGAACGCCTCGCCGACGGCACCACCATCTTCAGTCTC 
CCCGCGGGACTTAAATGGGTGGCACGCCACGATTTATCCGGGTTTTTGAACGGGTCACGC 
TTCACCGACGTCTGCCTCACCGCCCCTGTGAAGGCCCTCGCAAACTGGCGCCACGTGCAT 
AATTTCGTCGACCAAGACGGCGGCACACTCATCACAGATTCCGTGAGCACCCGCCTACCG 
GCATCCACACTCACGGGCATGTTCGCCTATCGCCAAACTCAGCTCATCGAAGACCTAAAA 
TTCTTAAGTAGAACAAGCACGCTTTTCGACGGCTCCCCCCTCACCGTAGCCATCACCGGC 
TCCAGGGGGCTCGTCGGCCGCGCGCTGACAGCGCAGCTGCAAACCGGCGGCCACGAAGTC 
ATCCAACTCGTGCGCAAAGAACCCAAACCTGGCCAACGTTTCTGGGATCCACTCAACCCA 
GCATCCGATCTCCTCGACGGCGCGGATGTTTTGGTTCACCTTGCCGGCGAACCGATCTTC 
GGGCGATTCAACGACTCCCACAAAGAAGCCATCCGCGAGTCCCGCGTACTTCCCACCAAA 
TTCCTCGCAGAATTAGTTGCCGAATCCACCCAGTGCACCACCATGATTTCCGCCTCTGCA 
GTTGGATTCTATGGTCACGACCGCGGCGACGAGATCCTGACCGAAGAATCCGAATCCGGC 
GATGATTTCCTCGCCGAGGTCTGTAGGGATTGGGAACACGCCACTGCTCCTGCCTCAGAT 
GCAGGAAAGCGCGTAGCCTTCATTCGCACCGGCGTGGCCCTCAGTGGACGCGGTGGCATG 
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CTTCCCCTGCTGAAAACCCTGTTCTCCACCGGACTAGGCGGAAAATTCGGCGATGGCACC 
TCCTGGTTCAGCTGGATCGCCATCGATGACCTCACCGACATCTACTACCGCGCCATCGTG 
GACGCCCAGATCTCCGGCCCCATCAACGCGGTAGCCCCCAATCCAGTCTCCAATGCGGAC 
ATGACCAAGATTCTGGCCACCAGCATGCACCGTCCCGCATTCATCCAAATTCCTTCCCTC 
GGCCCCAAAATTCTGCTCGGAAGCCAAGGCGCTGAAGAGCTAGCCCTGGCGTCCCAACGC 
ACCGCCCCAGCAGCACTGGAAAACCTCAGCCACACCTTCCGCTACACCGACATCGGGGCC 
GCCATCGCACACGAACTTGGCTACGAACAACTCGCAGATTTCGCCCAACAGCAAGAAATC 
GAAGCCGAACGCAAACAGGAACGAGCCGAACTCAAAGCCGCCAAGAAGATCGCCAAGAAA 
GCCCCAGTCCTAGAGGAATCCCCCACCAACCTGGAAGATCCCGAAGAAGTAGAGCAAAGT 
ATCCTTTCATCAATCCTCAATTTCCGCCGTAAGCGCAACGAC 

>RXA0014 3-downstream 
TAAAACCACCATCTGTAGTGTGG 



>RXA0 0152-upstream 

GTCATTGATATCCAAGGCACGACCGCGATTGTATGGAAAGAAGCCTAAATTTTTAACAAT 
CAAATAGTACTGGCCATTCCCAACTAAAACTGGAGTAACG 

>RXA0 0152 

ATGACAGGACTAATCCTCGCCATAGTTTTCCTGGTCTTTGTCGCCGTCGTGGTGATCAAG 
TCCATAGCCCTGATTCCCCAGGGTGAAGCCGCCGTCATTGAACGCCTTGGTAGCTACACC 
CGCACCGTTTCAGGTGGCCTGACCCTGCTGGTTCCATTCGTGGACCGAGTACGCGCAAGG 
ATCGACACCCGTGAGCGCGTGGTCTCATTCCCACCGCAGGCTGTTATTACCCAAGACAAC 
CTGACCGTGGCCATCGATATCGTGGTGACCTTCCAAATCAACGAACCAGAGCGCGCCATC 
TACGGCGTGGACAACTACATCGTCGGTGTGGAGCAGATTTCTGTAGCAACACTTCGAGAC 
GTTGTCGGTGGCATGACCCTGGAAGAAACCCTCACTTCACGTGACGTGATCAACCGCCGC 
CTCCGTGGCGAGCTCGATGCAGCAACCACCAAATGGGGCCTGCGCATCAGCCGTGTGGAA 
CTAAAGGCAATTGATCCGCCACCATCCATCCAGCAATCGATGGAAAAGCAGATGAAGGCA 
GACCGTGAAAAGCGCGCCACCATTTTGACCGCAGAAGGTCAGCGCGAAGCCGACATCAAA 
ACTGCCGAAGGTGAAAAGCAAGCCAAGATCCTCCAAGCTGAGGGTGAAAAGCACGCATCC 
ATCCTGAACGCAGAAGCAGAACGCCAAGCGATGATCCTGCGCGCCGAAGGTGAACGCGCA 
GCACGCTACCTCCAGGCGCAGGGTGAAGCCCGAGCAATCCAAAAGGTCAACGCAGCAATC 
AAGTCTGCCAAGTTGACCCCAGAGGTTCTTGCTTATCAATACCTCGAAAAGCTTCCTAAG 
ATCGCAGAGGGCAACGCCTCCAAGATGTGGGTCATCCCAAGCCAGTTCTCCGATTCTCTG 
GAAGGTTTTGCGAAGCAGTTCGGCGCAAAGGATGCAGAAGGTGTCTTCCGCTACGAACCA 
AAC ACCGTGGAT G AAG AAAC C CG C G AC AT C GC AAAC G C C G AC AAC G T G G AAG AC T GG T T C 
TCCACCGAATCAGACCCTGAAATCGCAGCAGCAGTCGCCGCAGCAAACGCCGTGGCCAAC 
AAGCCAGTCGATCCAGAACCCGGTGAGATCCTTTCCAAGAAGACCGCACGACGCGTTGAA 
C CTGAAGCAGT AT TGGAGGCT T T GC AAAACGGAACCAC T AC ACAACC T GAGGTT GAGGC A 
GCACCTCCTACCGCAAACTTCGCCCAAGAATTCCCTGCACCACAGGCAAACCCTGAAGAT 
TACTCCGAC C AAC AC CGAGAGAATCCTTACG G AAAC 

> RXAO 0 1 5 2 - down s t r e am 
TAATCAGGCATAAGAAAAGGCGG 



>RXA0 0177 

CTGCCTTATGTTCTTGCCTTCAACGCGCCATATGCGCCACAGGCAGAACAACGCGCAGCG 
GCAGCTTTCGGTTCTGCGACAGCACTTGAAGGATTGCAACAGCTGCGTGCCCAAGTGGGA 
GCACCACAGCGAC TATCCGATTACGGATTCACCGCAGCAGGAATCCCAGAGGCAGTGGAA 
ATCATCTTGGAGAAAGTACCGGCGAATAATCCACGGACGGTCACAGAAGAAAACCTCACT 
GCGCTGCTTACCACAGCGCTCAACGGCGACGATCCAGCAACTTTGAAT 

>RXA0 017 7-downstream 
TAAGGAGACCAACATGACTATTT 



>RXA0017 8-upstream 

GCGAATAATCCACGGACGGTCACAGAAGAAAACCTCACTGCGCTGCTTACCACAGCGCTC 
AACGGCGACGATCCAGCAACTTTGAATTAAGGAGACCAAC 
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>RXA00178 

ATGACTATTTCAGCACAACAGCAAGCAGTGGAAGAAGACCTTGTAGAGCGCGTACTCGCA 
TCTTTTGATTCGTGTGAAAACCCTCGCCTCAAACTAGTGATGAAATCCCTGACTGTGCAT 
CTCCATGATTTCATCCGCGATGTTCGACTCACTGAAGAAGAGTGGAACTACGCCATTGAT 
TTCCTCACCAAGGTTGGGCATATCACCGACGATAAGCGCCAAGAATTCGTGTTGCTCTCT 
GACACCTTGGGTGCATCCATGCAGACCATCGCTGTTAATAACGAAGCATATGAAGACGCT 
ACCGAAGCAACAGTCTTTGGCCCCTTCTTTGTCGATGATGCGCCACTGGTCCAAAACGGA 
GATGACATTGCCTTTGGCGCAGTCGGCCAGCCGGCATGGGTGGAGGGAACGGTCAAAGAC 
ACTGAAGGAAACCCCATTCCCAATGCACGCATTGAAGTATGGGAATGCGATGAAGATGGA 
CTTTATGATGTGCAATACGCCGATGAGCGCAGTGCTGGACGCGCACACCTGTAITCAGAT 
GAAAACGGCGAATACCACTTCTGGGGACTAACTCCCGTGCCATATCCCATCCCACACGAT 
GGTCCAGTAGGACAAATGCTCCAAGCAGTTGGTCGTTCCCCCGTTCGTTGCGCGCACCTA 
CACTTCATGGTGACTGCGCCAGAGAAGCGAACCTTGGTAACCCATATCTTCGTTGAGGGC 
GATCCGCAGCTAGAGATCGGCGATTCCGTGTTTGGCGTGAAGGACTCACTGATTAAGAAA 
TTCGTTGAGCAACCTGCAGGAACCGCAACTCCAGATGGTCGCGATGTGGGTGATCAAACC 
TGGGCACGCACACGTTTTGATATTGTGCTCGCCCCCGGCAATGTC 

>RXAO0 17 8 -downstream 
TAAG T AG AAG C AG C AAAAAAC C A 

>RXA0 022 6-upst ream 

CCGCCTGCGGTGTCAGCGGAGCGCGCCCGGCGTCTGAAAACTGCACTTGGTGAGAACGTG 
ATTGTTCATGATGTCACCTGTTCCATCGGTACGGAGGGGC 

>RXA00226 

ATGAACTTATCGATGCCGGCCTTCGCTACCTGGGTTCTGATCCTAGATTTCTCACGCACC 
CTCATGGCAGCCCACAATCTCCAGGGCAAAAACGCCCTGATTTTCCGCGCCGACGCGCTC 
CAGCCCGCAAGCAGGGGAGCCGACGTCAT CATCGCGGACCCTGCCAGACGCGCCGGGGGC 
AAGCGCATTACAAATCCGGCACAGCTCCTGCCACCTCTGCCTTCGCTTCTCGACGCCTGG 
ATCAACCAACCACTCGCCGTTAAATGTGCCCCCGGCCTTGATTTTTCGGAATGGCCAGGT 
CTCGTCAGTATTGCCAGCGTTGATGGAGGCGTGAAAGAAGCATGCCTCTACACTACGGAT 
CTGGCAGATGGGGAAACTCGCGAAGCTATCGTGATCAAAGATGGGCTCATTGACCGCATC 
ACCAACTTTGAAGACGATGCCACGGGACAAGACCTTGCGGCTGCACCTGGTGAGTTCATC 
ATCGACCCAGACGGTGCCATCGTGCGCGCCGGGTTGGTTCGCCACTATGCAGTGCGTGAG 
CAGCTGTGGATGTTGGATGAGCGGATCGCATACCTTACGGGCAATCGGATTCCAGAGGGT 
ACCAGCGGTTTTAGGTTTATTGAAGAGGTTCCGCTGAAGAAGCTGAAATCGGCGATGGCA 
GCACATGATGCGGGGGCGGTTGAAATTTTAGTGCGTGGTGTTGATGTTGATCCTGATCAG 
TTGCGGAAAAGATTGCAGCTGAAGGGTACCAAGGCGATGTCTGTGGTGATCACTCGAATT 
GGCAGCCGAGGGGTTGCATTGATTTGTGGTCCTCGCGAGCGCGCC 

>RXA0 022 6-downstream 
TAAAGCCGATGCAAATAAAATTG 



>RXA00231 

GATCGCCTTCGTAAAGTCTCCTTCACCGGCTCCACCCCAGTTGGCCAGCAGCTGCTCAAA 
AAGGCTGCCGATAAAGTTCTGCGCACCTCCATGGAACTTGGTGGCAACGCACCTTTCATT 
GTCTTCGAGGACGCCGACCTAGATCTCGCGATCGAAGGTGCCATGGGTGCCAAAATGCGC 
AACATCGGCGAAGCTTGCACCGCAGCCAACCGTTTCTTAGTCCACGAATCCGTCGCCGAT 
GAATTCGGCCGTCGCTTCGCTGCCCGCCTTGAAGAGCAAGTCCTAGGCAACGGCCTCGAC 
GAAGGCGTCACCGTGGGCCCCCTGGTTGAGGAAAAAGCACGAGACAGCGTTGCATCGCTT 
GTCGACGCCGCCGTCGCCGAAGGTGCCACCGTCCTCACCGGCGGCAAGGCCGGCACAGGT 
GCAGGCTACTTCTACGAACCAACGGTGCTCACGGGAGTTTCAACAGATGCGGCTATCCTG 
AACGAAGAGATCTTCGGTCCCGTCGCACCGATCGTCACCTTCCAAACCGAGGAAGAAGCC 
CTGCGTCTAGCCAACTCCACCGAATACGGACTGGCCTCCTATGTGTTCACCCAGGACACC 
TCACGTATTTTCCGCGTCTCCGATGGTCTCGAGTTCGGCCTAGTGGGCGTCAATTCCGGT 
GTCATCTCTAACGCTGCTGCACCTTTTGGTGGCGTAAAACAATCCGGAATGGGCCGCGAA 
GGTGGTCTCGAAGGAATCGAGGAGTACACCTCCGTGCAGTACATCGGTATCCGGGATCCT 
TACGCCGGC 
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>RXA0 02 31-downstream 
TAGCATCTGCCCCTTTACAAATC 



>RXA0 02 4 9 

GGTGTTTTCACCTTCCAAGGTGTAGTTTTGCTTGTCGACGCCCGCCACGGCGTCGTCGAG 
CAGACCCGCCGCCACCTGTCCGTATCGGCTCTGCTGGGCGTACGCACGGTGATCCTCGCA 
GTCAACAAAATTGACCTTGTTGATTACAGCGAAGAAGTCTTCCGCAACATTGAAAAGGAA 
TTCGTTGGCCTGGCATCTGCACTTGATGTCACAGACACCCACGTTGTTCCAATCTCTGCG 
CTCAAGGGCGACAACGTTGCAGAACCTTCCACCCACATGGATTGGTACACCGGACCAACC 
GTGCTGGAAATCCTGGAAAACGTAGAAGTTTCCCACGGCCGTGCACACGACCTGGGCTTC 
CGCTTCCCAATCCAGTACGTCATCCGCGAGCACGCCACCGACTACCGTGGCTACGCCGGC 
ACCATCAACGCTGGTTCCGTCTCCGTGGGCGATACCGTGTACCTACCTGAAGGCCGCACC 
ACCCAGGTCACCCACATCGATTCCGCTGACGGATCCCTCCAGACCGCATCAGTTGGAGAA 
GCCGTTGTCCTGCGCCTAGCCCAGGAAATCGACCTCATCCGCGGCGAACTCATCGCTGGC 
GAAGACCGCCCAGAATCCGTTCGCTCCTTCAACGCCACTGTTGTTGGCTTGGCCGATCGC 
ACCATCAAACCAGGTGCAGCAGTCAAGGTTCGCTACGGCACCGAGCTGGTCCGCGGACGC 
GTCGCAGCCATCGAACGAGTCCTCGACATCGACGGCGTCAACGACAACGAAGCACCAGAA 
ACCTACGGCCTCAACGACATCGCACACGTGCGCATCGACGTTGCAGGCGAACTCGAAGTT 
GAAGATTACGCTGCCCGCGGCGCCATCGGATCCTTCCTCCTCATCGACCAATCCTCCGGC 
GATACCCTCGCAGCTGGCTTGGTTGGCCACCGCCTACGCAATAACTGGTCGATC 

>RXA002 4 9-downstream 
TAG AC CAGTGTCTTAGG CAAGAC 



>RXA00277-upstream 

ATGTGGTGGACAATGTTCGACGATTGGTTCGGACCTTATCTCTGGTCCTACGGTCCACCA 
CAGCTGCAGTACATGCCAGAGGAAGAAGGGACAGAAAACG 

>RXA00277 

ATGAAGGATAATGAAGATTTCGATCCAGATTCACCAGCAACCGAAGCTGTTGCCTTCAAC 
CCTTTCGACGATGACGATGAGGATGATTCCCCCGCTACCTCAGCCGTTGCCTTTAACCCT 
TTTGAAGATGACGATGACGACGATGAGTTCCAAGGCGAAGGCCTAGAATTCCTGCTGCGC 
GACCTCGACAATCTGCGAGCCACCCAAGGTCAAATGGTGGTGGAACAACCAGCAGTTGAA 
GACAGCCTCGGGTCAGCATCTGCGCATACGGAGACAACTGCGGCCTCACTGCGTCCCCGC 
CCAGAGGTGGATCCAAGTGAGAGGAGTCGTCGACAAGCAATTTCGCTGTTCCGCGAACGG 
CGCCGCGTAAGGCGCCAATCCCGCCCAGTTGCTGATGGCATGGTGGAATTGCCGTTCATC 
ACCCCCAAACCGGAAGATGAGCTGCTCATCGACCCGGAAAAGAAGCGCAAACCTGGTGTG 
GCAGCGCCGCAACTTGTCGCGGGCGATATCGTCGCAGAGCAATATGAAGTCCTCGGCGTC 
ATCGCGCACGGCGGCATGGGTTGGATTTACCTCGCCAACGACCGCAATGTGTCCGGCCGC 
ATCGTGGTGCTCAAAGGCATGATGGCGCAATCTTCCGTTCAAGACCAAGGCACCGCTGAA 
GCCGAACGCGAATTCCTCGCCGACATCACCCACCCCGGCATCGTGAAGGCCTACAACTTC 
ATCGACGACCCCCGCGTCCCCGGCGGATTCATCGTCATGGAATACGTCAACGGCCCCTCC 
CTGAAAGACCGCTGCAAAGCCCAACCCGACGGCGTGCTCCGCGTCGACCTCGCCATCGGC 
TACATCCTCGAACTCCTCCCCGCCAIGGACTACCTGCACCAACGCGGCGTAGTGTACAAC 
GACCTCAAACCCGAAAACGTCATCGCCACCGAAGACCAAGTTAAACTCATCGACCTCGGC 
GCGGTTACCGGCATCGGCGCATTCGGCTACATTTACGGCACCAAAGGATTCCAAGCACCC 
GAAGTAGCCACCCATGGCCCCTCAATCTCCTCCGATATTTTCACCATCGGACGCACCCTC 
GCAGCACTCACCATGCCCCTCCCCGTTGAAGACGGTGTCCTCGCACCGGGCATCCCCTCG 
CCCAAAAATTCACCTCTTCTGCGCAGGCATTTGTCGTTCTACCGCCTCCTGCAACGCGCC 
ACCGCCGACGACCCCCAACACCGATTCCGCAACGTCAGCGAACTACGCACCCAACTCTAC 
GGCGTACTGCGTGAAATTTTGGCAGTCCGCGACGGCAAACAATACCCGCCACAGCACTCA 
CTATTCTCCCCACAGCGAAGCACCTTTGGCACCAAACACCTCGTGTTCCGCACCGACCGC 
ATC AT CG AC GG C AT C G AAC G AC AAG C AC G CAT C AC AG C AC C AG AAAT TGTCTCCGCGCTG 
CCTGTCCCACTCATCGACCGCACCGACCCCGGCGCCCGTATGCTCTCCGGATCCTCCTAT 
GCAGAACCCTCCGAAACCCTGGAAACTCTGCGCAACTCCATGGAAGACGAGCAATACCGC 
CAATCAATCGAGATCCCCCTCGGT 



>RXA00299-upstream 
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GGGTGCCGGCGGCGGTC 
>RXA002 99 

ATGCTGCCCAACCACTCCCCATATGTCATCGCTGAGCAGTTCGGCACCTTGGCGGAGTTG 
TACCCAGACCGCATCGACCTCGGCATGGGCCGTGCCCCTGGCACGGACATGAATACCTTG 
CGCGCTTTACGACGCGACCCTCAGTCCGCCGAGAACTTCCCGTCCGACGTTGTCGAGCTG 
AACTCTTACCTCACCGGCCGTTCCCGTCTCCCAGGGGTTAACGCAATTCCAGGCAAGGGC 
ACCAACGTACCGCTGTACATCTTGGGTTCATCCCTCTTTGGTGCACAATTGGCAGCACAG 
TTGGGTATGCCTTATTCCTTCGCATCCCACTTCGCACCAACTCACCTTGAGCACGCGGTG 
CAAACCTACCGGGATAACTACCAGCCTTCAGAGCAGCATCCTGAGCCTTATGTCATTGCG 
GCCGTCAATGTCACCGCATCTGATTCCACTGAACAAGCCCACGATGATTTCTACAAGGTA 
GCGCGTGCACGCGTGAAGAACATGGCATTGCGTGGCCGACAAGTTACTGATGAGCAACTT 
GATGAACTCATGGATTCACCAGCTGCTCGCCAAATTGTCGACATGCTTCACTACACCGCT 
ATAGGCACTGGATCCGAAGTTAAAGAATACCTAGACGGTTTTGTAAAGACGGCACAGGCT 
GATGAACTGATGATCTCCCTGCAATCCCCCAACACTGAAGCAACCACGCGCAATATGGAA 
ATTCTTGCGGATGCGTGGATTAAT 

>RXA00299-downstream 
TAGTACCGATGGGCCGGTAGACA 



>RXA0 0332 -upstream 

AATGAACTCTGGAACCGCCATGCAGCAAAACCTCTCCAATTGGTAATCTTTGACTCCCAG 
GTTACGCCAGCCCTGCGACACCACCATCTAGGGTTAGAGT 

>RXA00332 

ATGGCCTTCAACAAAGCGTACGATGCACTTCGCGCCCCTCAAATCACCCTCGGftCTCATG 
ACACCAAACGGCCCTGAACTAGGGCGCAGTGAAATGGTTCCAACCGAAAATAGCATCGAA 
CTAGCCATACAAGCAGAAGCTCAAGGATTCAGAGGCATGTGGGTTCGAGACGTTCCACTC 
GCAGTTCCTCAAGGAATCACTGTTACCGATAAACAGGCTACGTATTTAGATGATCCATTC 
TTAATGCTCGGTGCGATGGCCTCTGTGACCTCTACAATCGCGCTGGGCACTGCAGCGACC 
GTGCTTCCACTCAGACATCCGCTACATGTGGCGAAATCCGCGCTCACCCTTGATCGACTC 
AGCCACGGACGTTTCGTTTTAGGCATCGGCTCTGGCGACAGGCCTGAAGAATTCGAGATT 
TTTGGCAAAAGCTTAGACAATCGACGCGCTGATATTCAGTCTGGGTGGGCAATTTTGCGT 
GCAGCTTTGTCGCCGGATCCTGCGATGCGGGCCGACCTTGAATTTGCGCCAACCACGCCA 
CCTGAAGCTCAGATCCCCATGATCGCTGTAGGTTCTGCCCGACAAACAGTGCAATGGATC 
GCCCGAAACGCCGACGGATGGGCAACCTACTACCGCCCCGCTGAAGCTCAAGTCGGACGC 
CTCGATCTCTGGGACAAAGCCCGTGGTGGCACCCGCCCTTGT 

>RXA00332-downstream 
TGATTTCCTCCATGGGGCTCAAC 



>RXA0 0354 

GGCCTCATTGGCGCAAATGGTGGATATGTGGAAAGCGCACAGGAGTCTGTGTTCCACCGC 
CGTTTGTCGGGTGAGGAGACCCGCCACATTGTGGAGTGGCTCTACAACCGTGGTTTGGAG 
TTTTATCTCGAGTCCAACAACGGTTTGTATGCAAGCCGTGGTTTCCGTGAGGCTTCTAAG 
CCAGTGCTGTCTCGCCTTTCGGAGAAGACCGACGTGACAGTCGATAGCATGTACCCGGAT 
ATGTTCTGGGGCGCGAGCCTTGATCGTGACGATGTGAACAAGATCAGTTACATCTTCAAT 
TCTCAGGAAGATTTGGACGCAGCGCGTGAGGCGTTCCCTAACCTGGAGCACACCACGTGG 
GGTGGTCAGACGGGTGCGTTGTTCGGCACGATCGGTGTGTCTGTCAACAAGAAGATCGGC 
GTGGATCGCCTGCTGAAGTACCTGAACGCAGATCGCGCAAACACCATTGCGTTCGGCGAC 
AGCGATGAGGATCTCTCCCTATTTGAGGCGAGCGCTTACGGCGTCGCGATGGGCGAGGCC 
ACCGAATCGCTCAAGGCTGCTGCTGACCTGGTCACGGATGCTGTTGGGCAGGACGGCTTG 
CGCAATGCGTTTTTAAAGCTTGAGCTTATCGACGCC 

>RXA00354 -downstream 
TGACCCCATCAAAGAACTTCCCA 



>RXA0 037 2 -upstream 
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GCAGACATTTCCATAAGTCCTGCGAAATGCGCCCATTCATGTAAAGATGTTATTTCCTCC 
CCCAAACACTCCTTAAAATTTCAAGAAGGGCCTTATTTTC 

>RXA0037 2 

ATGTCTTCGAAGCACCCTTTGAAGCGCACTGCCGTTACTGTTTTTGCACTCGGCGCTTCC 
GCTGCTCTCCTCGTGGCTTGCTCTGAACCTTCTGAGGACGTTTCCACCGCAGAGACCACC 
ACTGCAAGCTCTTCCGCTAACGCATCCGATGCAGCCGGTGAAAAAGTAACCATCACCGTC 
TACACCTCTGAGCCTGAGGAAAAGGTCGATGAGATCAACAAGGCGTTCATGGAAGCCAAC 
CCAGATATTGAGGTTGAGGTGTACCGCGCTGGTACTGGCGATCTGACTGCTCGCATTGAA 
GCTGAAAAGGCATCCGGTTCTATCGAGGCTGATGTGTTGTGGGCTGCGGATGCTGCAACC 
TTTGAAACTTATGCAGCACAGGGCGACCTTGCAGAGCTGGAAGATGTTGAGACTTCCGAC 
ATCATTGAAGAGGCTCTGGATGCTGAGAACTTTTATGTAGGCACCCGCATCATCCCAACC 
GTGATTGCATACAACACTGAAGTTGTTGATCAGGCTGAGCTTCCTACGTCTTGGGCTGAT 
CTGACTGATCCTAAGTATGCAGGCCAACTGGTCATGCCGGATCCAGCTGTGTCTGGTGCT 
GCAGCCTTCAATGCTTCTGTGTGGAAGAACGACCCTGCGCTTGGCGAAGCCTGGATCACC 
GCCTTGGGTGAAAACCAACCAAT GATCGCICAGTCCAACGGCCCAACCTCCCAGGAGATC 
GCTGGCGGTGGCCACCCAGTGGGCATCGTGGTGGACTACTTGGTGCGCGACTTGGCTGCT 
GCTGGATCTCCAATCGACACCATCTACGCATCGGAGGGTTCTCCTTACATCACTGAGCCT 
GCAGGTGTGTTCGCTGATTCTGAAAAGAAGGAAGCAGCCGAGCGCTACATCAACTTCCTG 
CTGTCTGTTGAAGGCCAGGAAATCGCAGTTGAGCAGGCATACCTGCCAGTGCGTGAAGAT 
GTCGGAACTCCAGAGGGCACCCCCGAGTTGGCTGACATCGAGCTCATGACCCCTGACCTG 
GAGGTTGTAACCGCTGATAAGGCGGCTGCTGTTGAGTTCTTCCAAAACGCAATGAAC 

>RXA00 37 2 -downstream 
TAGTTTTCCTATGCAGTTATCTC 

>RXA004 7 0-upstream 

TCTATTGTGGAGTGTTGAGGCTGATAAGTGAATGGGGGAAAGCCCTGAAAAGGTGGCGTT 
CAGGGTCTTCCCTGATGGTTTGGTGTCGCAGGGGCATGAC 

>RXA0 04 7 0 

ATGATCGAAGATATGAGTAACACACCTGCGCCTTATACCCCGCAGCCTGCGGGGCAAGCG 
GTGCCTTTATATCCCACGTTTACCCGGTCAAGAGATGGTCGGGTTGTTGCGGGTGTCGCA 
TCGGGGCTGGCAAAGCATCTTAATGTGTCGGTGTTTTGGGTTCGTGCGCTGCTGATTTTT 
GCGGCGTTGCTGAGCGGTGCGGGTCTTTTTGCGTATGCCTTGATTTGGATTTTTACGCGC 
ATTGAGAAAAAGGGGAGTGGGGAGGCGTCGACAAGCAAGCGCTGGGTGTCGTGGTGCCTG 
GTGCTGCTCGCTATCGGTGGTGCTGCGGCGTCGGTGATGCTGAGCACCGGCTTCGCGGTG 
GGCACGTTGGTGCCCATCGGCGTGGTCGGTGTGGGCCTGTTGATGGTGTGGCTGGCGTAT 
GACCGCGGGGTGGAATCCGGCCCGAATCTGCTGATTATTGCCACCGGCGGTGTGTTGATG 
CTGGTGGCGATCGTGCTGATCGTGATGAATTGGAACACCCAGGACGGCTTCGTCATGGCG 
CTGGTGGCCGTGGTGCTCACGCTGGTGGGTGTGGCTGCGCTGGGCGTTCCGCTGTGGGTG 
CGGATGTGGGATCAGCTGGGCGAGGAGCGCGCGGAAAAAGCCGCAGCTGCTGAGCGCGCA 
GATATTGCTTCCCGCCTGCATGATTCGGTACTGCAGACCTTGGCGCTGATTCAAAAGCGT 
GCCGACGACCCCGCCGAAGTCGCCCGCCTGGCCCGCGGGCAGGAACGCGAGCTGCGTCAA 
TGGCTGTTTGATTCCCAAGATAAAACACCTCAAACAACCGGCACTGTCTTTACTGCGTTG 
GAGCGCGCCTGCGGTGAAGTCGAGGATATTTACGCTCTGCGTATCGTGCCTGTGACCGTG 
GGAACCGATGAAGCGCTGACTGAGAAAACGCAGGCAGCGGTGATGGCAGTCCGCGAAGCA 
CTCGTGAACGTGGCCAAGCATGCCGGCGTGGAAACCGCCGATGTGTACGCCGAAATTATG 
CTCGGCGAACTGAACATTTTCGTCCGCGACCGCGGTGCAGGATTCGACCCCGACAACATC 
CCCGACGGGCACCACGGGCTCGCCGAATCCGTCCAAGGCCGCGTCGAACGAGCCGGCGGA 
AAAGTACGCATCAAATCTGAAATCGGCGAAGGCACCGAAGTGGCAATCACCATGGATGTG 

>RXA004 7 0-downstream 
TAGTTGGTCGTACGCGCGTGTCT 



>RXA004 71-upstream 

ACGCATCAAATCTGAAATCGGCGAAGGCACCGAAGTGGCAAT CACCATGGATGTGTAGTT 
GGTCGTACGCGCGTGTCTTCGGGGCTGTAACCTGAAAGGC 

>RXA004 71 
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ATGGTTGATGTGTTTTTGGTCGATGACCACTCCGTGTTTCGCTCCGGCGTCAAAGCAGAA 
CTAGGCAACGCCGTCACAGTAGTCGGCGAAGCAGGGACGGTGGCCGACGCCGTAGCCGGC 
ATCAAGGCAAGCAAACCAGAGGTAGTGCTTCTCGACGTCCACATGCCCGACGGCGGCGGC 
CTCGCAGTGCTCCAGCAGATCAACGACTCCGATGTGGACACCATTTTCTTGGCACTCAGT 
GTCTCTGATGCTGCGGAAGATGTCATCGCCATCATCCGTGGCGGTGCCAGGGGATACGTG 
ACCAAAT CAATCTCCGGTGAAGAACTCATCGAAGCCATCAACCGCGTGAAATCCGGCGAC 
GCATTCTTCTCACCACGCCTGGCAGGCTTTGTCCTCGACGCCTTCGCCGCCCCCGATTCC 
GCAGCTGGCGCAGGCATTGTCGACGCACCCGAAAAAGACGCCGCCGTAGAATCCGGAAAA 
ATCCTCGACGACCCAGTTGTCGACGCCCTCACCCGCCGCGAACTCGAAGTCCTCCGCCTA 
CTAGCCCGCGGCTACACCTACAAAGAAATCGGCAAAGAACTGTTCATTTCCGTCAAAACC 
GTGGAAACCCACGCCTCAAACATTCTGCGGAAAACCCAACAATCCAACCGCCACGCGTTG 
ACCCGGTGGGCTCACTCGAGGGATCTTGAC 

>RXA004 71-downstream 
TAATGGCGGCTAAAAAGAGTGGC 



>RXA00 4 99 

GGTAATGATATTTTGGAAAAACCCACAGCAGAAGTAGTGGAGTACTTATCCCACCTGCGC 
GCAGATGGCATTGTGCGAGATGCTGAAGCCCTGCGTAAGCATTTGGGTGTGAATCAGTGG 
AACCTTTTAGGCCAGTCCTTCGGAGGTTTCACCACCCTGCATTACTTGTCCCGGCACGCC 
GATTCCTTGGACAACGTGTTTATTACCGGCGGTCTCAGCGCTATTGATCGCCCAGCAGAA 
GACGTGTATGCCAACTGTTACAACCGCATGCGCCGAAACTCTGAGGAATTCTACCGTCGC 
TTCCCGCAATTACGGGAAACTTTCCGAGGGTTGGTTAATCGTGCTCGCGCCGGGGAGATT 
GTGCTTCCCACCGGCGAAGTTGTGTCAGAAACCAGGCTGCGATCCCTTGGTCACTTGTTG 
GGTAGCAATGACGGCTGGTTTGATCTGTACAACCTGCTGGAATTAGATCCCACCTCCAAC 
GCTTTTGTCCATGACCTGGCAGGACTTTTGCCTTTCGGCAACCGCAACCCAATTTATTAC 
GTGCTCCATGAGTCCTCTTACGCCGACGGTGTGGTGACAAATTGGGCAGCAGAGCGTGTG 
CTTCCAGAGGATTTCCGCGAGGATCCAACACTGCTCACCGGTGAGCACGTGTTCCAGGAG 
TGGACAGACACCGTGCCGTCGCTCAAGCCGTGGAAGGACGTTGCCCTGGCATTGGCTCAG 
CAGGAAT GGCCCAAGC TT T AT GAT GCGAAG GC AT TGGAAAAC T CACAG GCC AAGGG CGC T 
GCAGCAGTGTATGCCAATGACGTTTTCGTCCCAGTGGATTACTCTCTGGAAACCGCACAA 
CACCTGCCCGGTGTGCAGCTGTTTATCACCAGCCAGCATGAACACAATGGACTTCGTGCC 
AGCTCAGGCGCAGTACTGAAGCACCTTTTCGATCTGGCCCACGGCCGAGAGGTACGC 

>RXA004 99-downstream 
TGATTCCTCGTGTTAGTACTAGC 



>RXA0 050 0-upst ream 

CACCAGCCAGCATGAACACAATGGACTTCGTGCCAGCTCAGGCGCAGTACTGAAGCACCT 
TTTCGATCTGGCCCACGGCCGAGAGGTACGCTGATTCCTC 



GTGTTAGTACTAGCCCTAGACACCTCAACCCCTGACCTGATCGTCGGCGTCGTCGACTCC 
GACACCGGAAACACCCGCGCCGAAACCATCATCGAGGACACCCGCGCACACAACGAGCAG 
CTCACGCCCACCGTCCAGAAGACGCTTCTCGACGCCAACTTGAGCTTTTCAGATATCGAC 
GCGATCGTCGTGGGTTGCGGCCCGGGACCGTTCACTGGACTTCGAGTAGGCATGGTGTCC 
GGCGCAGCGTTCGGTGATGCCCTGGGAATCCCTGTCTATGGAGTCTGCTCACTCGACGCG 
ATCGCTCACAATATTGGTGCACGCAACATCCCGCACGCATTAGTTGCCACTGATGCGCGC 
CGCCGTGAAATCTACTGGGCAACCTACCGCTCCGGCGAACGTGATCAGGGACCAGATGTC 
ATCGCACCAGCAAACATCCAGATCAGCGGCGCTGTAGACACCATTTCGATTCCTGAGCAC 
CTGGTGGAAAAACTCCCAGAAGAACTCCAGAATGTCACCATGCATAGCGGCAAACCTGCC 
CCCGCAAGCTTGGTGGCAGTGGCTGATTTCAGTGTGGAACCACAACCATTGGTTCCTCTT 
TACCTGCGCCGCCCAGATGCCAAAGAACCAAAACCAAAACCTAAATCTGCAGCCATCCCC 
GAGGTGGATCTTTCA 

>RXA00500-downstream 
TGAGTGAACAATTCGAGCTACGG 
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>RXA00501-upstream 

TGGAACCACAACCATTGGTTCCTCTTTACCTGCGCCGCCCAGATGCCAAAGAACCAAAAC 
CAAAACCTAAATCTGCAGCCATCCCCGAGGTGGATCTTTC 

>RXA0 0501 

ATGAGTGAACAATTCGAGCTACGGGAACTCCGCAGGGAAGACGCGGGGCGCTGCGCCGAC 
CTGGAGCAAATCCTGTTCCCAGGTGATAACCCCTGGCCACGTGATGTCTTTGCCGTGGAG 
TTTTCCCACCCCACCAATTTCTACATCGGCGCTTTCGACGAAGGATACTTGGTGGCGTAC 
GCAGGTCTIGCCATGATGGGACCTGCGGATGATCCAGAGTTTGAAATCCACACCATTGGT 
GTCGATCCGGAATTCCAAAGAAAAGGCTTGGGACGCGTACTCATGGAT CAAATGATGCAT 
GCAGCGGACAGCCACGACGGTCCAGTTTTCTTGGAAGTCCGCACCGACAACGTACCCGCG 
ATTTCCATGTACGAGGCTTTCGGCTTTAAAACCTTGGCCGTGCGCAAAAACTACTACCGG 
CCATCCGGAGCTGACGCCTACACCATGCAACGCCCACGCTTGAGCGATCGCAAAGATCAA 
CAGACAGACACAGAGGGGACACCCAGC 

>RXA00501-downstream 
TAAACCATGATCGTTTTGGGAAT 



>RXA00 502-upstream 

CTACCGGCCATCCGGAGCTGACGCCTACACCATGCAACGCCCACGCTTGAGCGATCGCAA 
AGATCAACAGACAGACACAGAGGGGACACCCAGCTAAACC 

>RXA00502 

ATGATCGTTTTGGGAATTGAAAGCTCCTGCGATGAAACAGGCGTAGGCGTAGTCAAACTT 
GACGGCGAAGGAAACCTAGAGATCCTCGCCGACTCAGTGGCCTCCTCCATGCAAGAACAT 
GCCCGCTTTGGTGGCGTCGTGCCAGAAATCGCCTCCCGGGCGCACCTGGAATCTATGGTC 
CCCGTGATGCGTGAAGCGTTGAGGCAGGCGGGCGTCGACAGGCCAGATGCTGTGGCTGCA 
ACCGTGGGCCCTGGTTTGGCGGGCGCGCTGCTCGTTGGAGCCAGCGCTGCGAAGGCGTAT 
GCCGCTGCGTGGGGAGTTCCGTTTTACGCGGTCAACCACCTGGGCGGACACGTCGCCGTG 
GCCAATCTGGAAGGTGAAACTCTTCCACACGCGGTGGCTTTGCTGGTTTCCGGCGGACAC 
ACTCAATTGTTGGAAGTCGACGCGGTGGGATTACCCATGAAGGAATTGGGATCCACCCTC 
GACGATGCCGCTGGCGAAGCCTATGACAAAGTCTCAAGGCTGTTGGGATTGGGCTACCCA 
GGCGGCCCCATCATTGATAAATTGGCGCGCCGGGGTAATCCAGAGGCCATTGCTTTCCCC 
CGCGGATTGATGAAAAAGTCGGATTCTCGGCATGATTTCAGCTTTTCCGGTTTGAAAACC 
TCCGTTGCCCGCTACGTGGAAGCTGCGGAAAGAAACGGTGAAGTTATTTCCGTGGAGGAC 
GTCTGCGCATCATTCCAAGAAGCGGTGTGTGATGTGTTGACGTTTAAGGCCGTGCGTGCG 
TGCCGCGATGTCGGTGCGAAGGTGCTGCTGTTGGGTGGAGGAGTGGCTGCCAACTCTCGT 
CTGCGGGAGCTTGCTCAAGAACGTTGCGATAAAGCCGACATCGAACTCCGGGTTCCTCGT 
TTCAATTTGTGCACCGATAATGGTGTCATGATTGCAGCGTTGGCGGCTCAAAGAATCCAC 
GAAGGTGCCCAAGAATCACCAATTTCGGTCGGAACTGATCCTTCTTTGTCCGTTGAGACC 
CCACAGGTGTTT 

>RXA00502-downstream 
TAAACAT T T AGT ATT AGTT CCAT 

>RXA0 05 6 6-upstream 

CTTGTTGACCACGTGATTACCTTGGCTGAAGGCCCAATCAGCAACTAGGCGCACGGAAAA 
CTTTAAAGGAGAGAATAAGATTATGAGCAGCGGATTCCAA 

>RXA005 66 

ATGCCAACGTCCCGTTACGTGCTGCCTTCCTTCATTGAGCAGTCCGCATACGGCACCAAA 
GAGACCAACCCTTACGCAAAACTCTTTGAAGAGCGCATCATCTTCCTGGGCACCCAGGTC 
GACGACACCTCTGCAAACGACATCATGGCGCAGCTCCTTGTCCTCGAAGGCATGGACCCA 
GACCGCGATATCACCCTGTACATCAACTCACCTGGTGGATCCTTCACCGCGTTGATGGCA 
ATTTACGACACCATGCAGTACGTCCGCCCAGACGTTCAGACCGTCTGCCTTGGTCAGGCA 
GCATCCGCAGCCGCAGTTCTTCTTGCAGCCGGTGCACCAGGTAAGCGCGCTGTTCTTCCT 
AACTCCCGCGTGCTGATCCACCAGCCAGCAACCCAGGGCACCCAGGGTCAGGTTTCTGAC 
CTCGAGATCCAGGCAGCTGAAATCGAGCGCATGCGTCGTTTGATGGAAACCACCTTGGCT 
GAGCACACCGGCAAGACCGCGGAGCAGATCCGCATCGATACCGACCGTGACAAGATCCTC 
ACCGCTGAGGAAGCACTCGAGTATGGCATCGTTGACCAGGTCTTCGATTACCGCAAGCTC 
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AAGCGC 

>RXA005 66-downstream 
TAGAGTTTTTTAAAGATTCGGGT 



>RXA0 05 67-upstream 

CGAACAGAGGCGGTTTCATGGAAATACCGCCGGGTAGTCTGGTGACATTGAACCAAATGA 
ACGT ACC C AAG AT T TAAGAAT G T AG GAG TTGACTGTTTTC 

>RXA00567 

ATGAGCGATATTCGTATGGCAGCCCAGGGTGGGCCTGGTTTCGGAAATGACGTCTTTGAT 
CGCCTCAT GAGTGAGCGCAT CATTTTCCTGGGAAGCCAGGTAGACGATGAGATTGCAAAC 
AAGCTATGCGCTCAGATCCTGCTGCTGTCCGCTGAGGATCCAACCAGGGACATCTCCCTG 
TACATTAACTCCCCAGGTGGCTCCGTCACCGCAGGCATGGCAATTTATGACACCATGAAA 
TACTCCCCATGCGACATCGCAACCTACGGCATGGGCCTGGCAGCATCCATGGGCCAGTTC 
CTGCTTTCCGGTGGCACTAAGGGCAAGCGTTTCGCATTGCCACACGCACGTATCATGATG 
CACCAGCCTTCCGCTGGTGTTGGTGGTACCGCAGCTGATATCGCTATCCAGGCTGAGCAG 
TTCGCAGCCACCAAGCGTGAAATGGCCCAGCTGATCGCTGAGCACACCGGCCAGACCTTT 
GAGCAGATCTCCAAGGATTCCGATCGTGACCGCTGGTTCACTGCACAGGAAGCTAAGGAT 
TACGGACTTGTTGACCACGTGATTACCTTGGCTGAAGGCCCAATCAGCAAC 

>RXA0 05 67 -downstream 
TAGGCGCACGGAAAACTTTAAAG 



>RXA005 69-upstream 

CTGCCGGCTGGGTAAGAAAAGGTCGTGGCGGCGTTTATGAAGTCCCCACTGAGCGGATCA 
TCCCGCTAC T AAC CAT CAT T T C T G CC AGT G AG AAT CACTA 

>RXA005 69 

ATGAGATTAAAGAAGCAGCTTCTTGGCAGCCTGTTAGTTGTCATCGTGGTTTTGTCCATC 
GCCGTAGCAACCACCAAACAACAAAAAGGCTTCGTCACAGGTCAGCCCACCGGTGCGCTT 
AACCTCTCCGACATCCTCGACTCCGAAGAACTTGGCGAGTATCACCTCATGTCAGCCGCC 
ATCATCACTGGTAACACTGTAGATTTCAGCGGGCTCGGCGCAGGTCCAGACGACCCTTTT 
GAAATCGCATCGATTACGAAGATCTTCACCGGTGAGCTGCTTCGACTTCAGATTGAGCGA 
GGAGAGATCACAGAATCCACGGCCGTCGGAGACGTTCTTGGAGAACGTGTAGCCGACTCC 
CTCATCCGGGACATAACCGTGGAAGAACTAGCCAATCACACCAGCGGACTACCCCGTCTA 
GGCAATGTAGGACTTAGACCTTTTATGGCTACGTTCTTTGACAAGAATCCTTACAAAGAC 
CTCTCTGCAGATCGAGTCATCTCTATCAGCACAACGTCCAAATTGAATTCGCGCGGAGAA 
TTTCACTACTCAAATCTTGGTTTTGCTCTGCTTGGCCAAGTCCTTGCCCGCAATGCCGGT 
TTAACGTTTGACCAGCTCTTAGACCGTGATTTACTGGCACCACTCAACCTCAATAACACC 
AAGCTCATGACCCCAGAATCCCTCGCTCAAGATGCACCTCAAGGGTTCTCAACACCTGGC 
AAACAAGTCGAAGCGTGGGAGATGGATGGCTTTCTCCCCGCAGCTGGCCTGCC-TTCCACC 
GCGCGCGACATGGCAGTTTTCTGTCAGTACTTATTCACAAAAGGCCCCGCCCCTTTCACC 
TGGCAATCCCTTGAATCGGCCCCTGAAATCGTCTGGCATAACGGAGAGTCCTTTGGATAT 
AGTTCCGTACTCTTCTTTAACACCGCTACAACTACTGCCATCTTCGTTGCTGCCGACGTT 
GCCACATCTGTCTTCCCAATTGGTCACGAGCTTTTAATGGCAAACTCCACTAGGCAGGAA 
TCAAAA 

>RXA005 69-downstream 
TGATCGATTCCCCCGCCTCTATC 



>RXA0 05 94 -upstream 

CCGACTGTCAGCAGTAACGCACAGTCGAATAAATAAAGATTGGCTGACATTGTTGGAGTC 
TTGGGTTCACGATTCCCGGGGTTATCGCTAGGCTGTTGGA 

>RXA00594 

GTGTCCACCACGAATTCTCTGACAAAGCTCGTTGCATCTACAGTCGCCGCTGGCGTCCTT 
GGTGCGCTCGCACTTGTGCCTTTCGCTAGTCTTTCTGGCGTTGCGGTTGCGCGTACCAAT 
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GACACGATGCAGACCAACCTTTCAGATCTGACGGATGGTCGCGGGCCGGGCGTCACGACG 
ATTACTGATTCCACTGACCAGCCGATTGCTTATATTTATGCGCAGCGGCGGTTTGAGGTT 
GGGGGTGATCAGATTTCTACGTCGATGAAGGATGCGATCGTTTCGATTGAGGATCGCAGG 
TTCTATGAGCATGATGGTGTGGATTTGCAGGGCTTTGGTCGTGCAATCCTGACGAACCTG 
GCTGCGGGTGGCGTGGAGCAGGGTGCTTCGACGATTAACCAGCAGTATGTGAAGAACTTC 
TTGCTGTTGGTGGAAGCTGATGATGAGGCGGAGCAGGCTGCTGCTGTGGAAACCTCCATC 
CCTCGTAAGCTCCGTGAGATGAAGATGGCGTCTGATTTGGAAAAGACGTTGTCGAAGGAT 
GAGATTCTGACTCGTTATCTCAACATTGTTCCTTTTGGTAATGGTGCTTATGGTGTTGAG 
GCTGCGGCGCGGACGTATTTCGGTACGTCGGCTGCCGAGTTAACCATTCCACAGTCTGCG 
ATGCTCGCGGGCATTGTGCAGTCTTCGTCTTATCTCAATCCATACACCAATCACGATGCT 
GTGTTTGAGCGTCGTAATACTGTTTTGGGCGCTATGGCTGATGCTGGCGCGATTTCCCCA 
GACGAGGCTTCGGCTTTCCAGCAGGAACCTTTGGGTGTCCTGGAAACCCCGCAAGGCTTA 
TCCAATGGTTGTATCGGCGCTGGCGATCGTGGTTTCTTCTGCGATTACGCTCTGCAATAT 
CTTTCTGAGCAGGGAATCACCCAAGATATGCTG 



>RXA00 612 

GCCGCTGCAGCCATTCAGCAGGGCGCTGGCCTAGACACCATGTTGGATGTTCCTTCTCGA 
TAT GAGGTCAAGGGCATGGGCTCCGGCGGTGCCGCGAACTGTCCCGCAAATACTTACTGC 
GTGGAAAACGCAGGATCCTACGCGCCTCGCATGACTCTGCAGGACGCTCTCGCGCAGTCC 
CCCAACACTGCATTCGTTGAAATGATCGAGCAGGTTGGCGTGGACACCGTTGTGGATCTT 
TCAGTAAAGCTGGGCCTGCGAAGCTACACCGATGAAGGTTCCTTCGACGGCGAAAGCTCA 
ATCGCGGACTACATGAAGGACAACAACCTCGGTTCTTACACTCTTGGACCTACCGCTGTT 
AACCCTCTTGAATTGTCCAATGTTGCTGCAACCATTGCATCCGGTGGCATGTGGTGCGAA 
CCCAATCCCATCGCCAGCGTCCATGACCGTGAAGGCAACGAAGTCTACATTGACCGCCCT 
GCATGTGAGCGCGCCATCGATGCCGAAACGGCTTCAGCTTTGGCCGTCGGCATGAGCAAG 
GATACGGTCAGCGGAACTGCGGCCTCTGCAGCCAGCATGTACGGATGGTCCTTGCCAACC 
GCAGCGAAGACCGGTACCACCGAGTCCAACCAGTCCTCAGCATTTATGGGCTTCAACAGC 
AACTTTGCCGCAGCTCCATACATCTACAATGACGGCACCTCCACCACCCCACTGTGCAGC 
GGCCCCGTCCGCCAGTGCAGCAGCGGTAACCTCTTCGGCGGTAACGAACCAGCTCAAACA 
TGGTTTAACATGGCAAGCAACGTCCCCGCAGCTTCGCAAGGAACACTGCCATCCAGCAGC 
GATTCATTCCGCCTCGGCACTTCCGGCGAACTCCTCAACCAGGTTGTCGGCCAAAGCGAA 
GCCTCCGCTCGACGCACCCTCGAAGCCAAAGGCTACAAGGTCACCACGCGTTCAGTCTCC 
GGCGCCGGCAGCGCGCGCGGCACCGTAGTCAGCGCAACCCCTCAGGGTGCAGTGCTTATC 
GACGGTGGAACCGTCATTTTGGACATCTCCGACGGCACAAGCCCTGCCCCCGCTGCCACC 
AACAAT GATGACAGCGACGATGGAGACACCCCTGCTCCATCAACAAACAACCGCGGAACA 
ACCATTGAAGACGCCATCAATGACGCCATCAACCAGTTCTTCCGC 

>RXA00 612-downstream 
TAGAAATACCTAGTTGCTCAAAC 



>RXA00 615-upstream 

AAATTGCCAGGATTGATCATTAATATCGGCTCATTAAGGCTCTTTTTAATGAGAGGGATT 
C C C AT T G AAT GAT C AG TTGGTGAGTTGGGTG G AAAC AC T C 

>RXA00 615 

ATGACAGCATCGGTGTTTTATCCGGTGCTGTCAGTTGTGGTGCTCATCGACTGCATTTTG 
CCGCTTATCCCCAGTGAGACTGTTCTTGCTTTGGCAGGGGCGTGGTCAGGAGCTCGGGGA 
ACTCCAAACTTGTGGTTGGTTATTTCAGTAGCAACGTTGGCCGCGATCATTGGTGACAAC 
CTGTGTTATTTCTTTGGCACGCGGTTGATCAATATGGTGAACAGGATTCCGGGAGAATCG 
AGGCGCGGAAAAGCGCTGGAGTGGGCGCGGAAGAACCTTAAT GAACGGGATGTTTCGACA 
ATCAT TATCGCCCGCTTTATTCCGTGGGCTAGGTGGTTTGTCACCATCATTTTGGGATCT 
GTGGGATATTCCTGGTCGAGGTTTATCGTGTGGGATTCCATTGGAGCGCTAATTTGGGCA 
ACCCAGGCAACTTTGTTGGGTTATGTGGGCGGATGGCTTTTCCAAGAACAACCGTTGATC 
GGCCTGGTTGCAGGCGCAGCTTTGGGAATCTTCTTCGGGTTCTTTTTGCAGTGGCTCAAC 
AAAATGTGGGAGAGGCGTCGTCTGGCGAAAGTGGCTGCAGAA 

>RXA0 0 615-downstream 
TGAAAATCAGGCCAGACAGTGGG 
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>RXA0 0621-upstream 

AAATGAATCCGGGTTTTTCAGTTTCGGGGTGCAAATCAGAATGTCGCCAATGGCGAACAC 
ACGAGCGTGCAGAAGATGTGCGTGACTAAGATCGGGGGCT 

>RXA0 0621 

ATGTCTGAACGCCTAAACGCTCCGCAAGCACCAATCCATCCCATCACCCGAACCCACCAC 
GGTATTGATTTCGTAGACAACTATGAATGGCTGAGGGATAAAGAATCCCAAGAAACCTTG 
GACTACCTGGAGGCGGAGAATGCGTTCACCAAGCAGGAGACTGAACAGCTAGCCACACTG 
CGGGACAACATCTATGAAGAGATTAAGTCACGCGTTAAAGAAACCGACATGTCCATCCCA 
GTGCGTGCCGGAAAGCACTGGTATTACTCTCGCACTGAAGAAGGCAAGAGCTACGGCTAT 
TCCTGCCGCATTCCAGTGACTGAAGGGTCGGATGCATGGACCCCTCCTGTTATCCCTGAG 
GGTGAGCCAGCGCAGGGTGAAACCATCATCATGGATGCCAACGAGTTGGCAGAAGGCCAC 
GAATTCTTCTCCATGGGTGCATCATCTGTCACCACCTCTGGCCGCTACCTTGCGTATTCC 
ACCGATGTCACGGGCGAAGAGCGCTTTACGTTGCGCATCAAGGATCTAGAAACTGGCGAG 
CTGCTTCCTGATACCCTGACTGGCATTTTCTACGGTGCTACTTGGGTGGGGGAGGAGTAC 
CTCTTTTACCAGCGCGTTGATGATGCGTGGCGTCCAGATACTGTGTGGCGCCACAAGGTG 
GGTACCCCGGTTGAAGAAGACGTGTTGGTGTACCACGAGCCTGATGAACGTTATTCCACC 
TGGGTGGGCACCACTCGTTCAGAAAAAGTTCATCCTTTTTGGTTGCGCCTCCAAGATCAC 
CTC 

>RXA00 621 -downstream 
TGAAGTACGCGTGCTTCCTTTCG 



>RXA00 622-upstream 

TTTTACCAGCGCGTTGATGATGCGTGGCGTCCAGATACTGTGTGGCGCCACAAGGTGGGT 
ACCCCGGTTGAAGAAGACGTGTTGGTGTACCACGAGCCTG 

>RXA00622 

ATGAACGTTATTCCACCTGGGTGGGCACCACTCGTTCAGAAAAAGTTCATCCTTTTTGGT 
TGCGCCTCCAAGATCACCTCTGAAGTACGCGTGCTTCCTTTCGACCAGCCAGAGGGCACC 
CCTGAGGTGCTGATTCCGCGCGCGGAGGGTGTGGAATACGACGTCGATCATGCAGTCGTA 
GACGGCTCCGATATTTGGTTGGTCACACACAACGCCGAGGGCCCGAACTTTTCGGTGGGG 
TGGGCTGGCGTCGACAAGCTCAATTCTTTGGACGCGCTGGCGCCACTCGTCGCGCACAAG 
GATGACGTGCGCATTGAGGGTGTCGATACCTACCGCGATTTCATCATCCTGGGCTACAGG 
TCCGGCGCGATCGGCCAGGTCGCGATCATGAAGCTTATCGACGGAACCTTCGGCGATTTC 
CAACAGCTGGAATTTGACGAGGAAATCTACACCGTCGCATCGGGCGGAAACCCAGAATGG 
GACGCCCCCGTCATTCGCCTTTCTTACGGATCATTCACCACCCCGGCGCAGCTGTTTAAC 
TACTGGATTGAATCCGGCGAACGCACGCTGCTGAAGCAGCAGGAAGTGCTCGGCGGATAC 
AAGCCGTCAGACTATGTGGCCTCCCGATTGTGGGTCACTGCGAAAGATGGCGCGCAGATT 
CCAGTGTCCTTGGTGCACCGCACCGACCTGGATGTATCCAAGCCCAACCCCACGTTGCTC 
TACGGCTATGGTTCCTACGAATCATCCATTGATCCAGGCTTCTCTATCGCGCGTTTGTCA 
CTGATGGATCGTGGCATGATTTTTGCGATTGCCCACGTTCGTGGCGGTGGCGAAATGGGT 
CGTGGCTGGTACGACAACGGCAAAACCACCACGAAGAAAAACACCTTCACCGACTTCATT 
GATGTTGCCGACGCCCTCATCGAGCAGAAGATTTCTGCCCCTGAAATGCTGGTTGCAGAA 
GGCGGCTCAGCTGGTGGCATGCTCATGGGCGCCATTGCCAACATGGCCGGTGACCGCTTC 
AAGGCGATCGAAGCCAACGTGCCATTCGTCGATCCGCTGACCTCTATGCTCATGCCGGAA 
CTGCCACTGACGGTTATCGAATGGGATGAGTGGGGCGATCCACTCCACGATAAGGACGTC 
TATGAATACATGGCGTCGTATGCCCCATATGAAAACATCGAGGCAAAGAACTACCCCAAT 
ATCTTGGCCGTAACATCGCTCAACGACACCCGAGTGTTGTACGTCGAACCAGCCAAATGG 
GTAGCGCAGCTTCGGGCGACTGCAACCGGTGGAGAATTCCTTCTGAAAACTGAAATGGTT 
GCCGGACACGGCGGTGTGTCAGGACGCTACGAAAAGTGGCGTGAGACTGCATTTGAGTAC 
GGCTGGTTGATCAACCAAGCAACCGGTGTGACCGAA 

>RXA0 0 62 2-downstream 
TAAAACTTGTTCGACTAGCGAAC 



>RXA00 636-upstream 

TCATGGGATTCAGCAAGGCGGCCACCCGAACCGTCTTTGGTGGAGGAGTAGGAGCGATGA 
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TCGATCTGGCCCGTTCGAACATAAGGAATATTCCTACTCC 
>RXA00 63 6 

ATGATGATTGATACACCTGCTGTTCTCATTGACCGCGAGCGCTTAACTGCCAACATTTCC 
AGGATGGCAGCTCACGCCGGTGCCCATGAGATTGCCCTGCGTCCGCATGTGAAAACGCAC 
AAAATCATTGAAATTGCGCAGATGCAGGTCGACGCCGGTGCCCGAGGGATCACCTGCGCA 
ACCATTGGCGAGGCGGAAATTTTTGCCGGCGCAGGTTTTACGGACATCTTTATTGCATAT 
CCGCTGTATCTAACCGATCATGCAGTGCAACGCCTGAACGCGATCCCCGGAGAAATTTCC 
ATTGGCGTGGATTCGGTAGAGATGGCACAGGCGACGGCGGGTTTGCGGGAAGATATCAAG 
GCTCTGATTGAAGTGGATTCGGGACATCGTAGAAGTGGAGICACGGCGACTGCTTCAGAA 
TTGAGTCAGATCCGCGAGGCGCTGGGCAGCAGGTATGCAGGAGTGTTTACTTTTCCTGGG 
CATTCTTATGGCCCGGGAAATGGTGAGCAGGCAGCAGCTGATGAGCTTCAGGCTCTAAAC 
AACAGCGTCCAGCGACTTGCTGGCGGCCTGACTTCTGGCGGTTCCTCGCCGTCTGCGCAG 
TTTACAGACGCAATCGATGAGATGCGACCAGGCGTGTATGTGTTTAACGATTCCCAGCAG 
ATCACCTCGGGAGCATGCACTGAGAAGCAGGTGGCAATGACGGTGCTGTCTACTGTGGTC 
AGCCGAAATGTGTCAGATCGTCGGATCATTTTGGATGCGGGATCCAAAATCCTCAGCACT 
GATAAACCAGCATGGATTGATGGCAATGGTTTTGTTCTGGGGAATCCTGAAGCCCGAATC 
TCTGCTTTGTCGGAGCATCACGCAACCATTTTCTGGCCAGATAAAGTGCTACTTCCAGTA 
ATCGGGGAGCAGCTCAACATCGTGCCCAACCATGCCTGCAACGIGATTAATTTGGTGGAT 
GAGGTCTACGTTCGGGAAGCCGATGGCACTTTCCGTACCTGGAAGGTAGTTGCCCGCGGC 
AGAAACAAT 

>RXA0 0 6 3 6 -do wns t r e am 
TAGGGAAACCTCTTGACCTTCAC 



>RXA00 639-upstream 

AGTGTTGTTATCGAGTTCAGCCGATCACAAAGATTTTTCCGCTAGGCAGTGATCCGACTC 
GCACCCCCTACTTCACCCCCAAAGTCTCTAGGAGTATGAC 

>RXA00 63 9 

ATGACTTCAGCTGAACAGATCGTTGATCCAACAGCCCAC GATTCGGGCAACAAGGCAACT 
GACAAGTTCAAGGCAAACCGCGTTTCCTCCGATACCTCCAAGGAACGCGCAAACGCGATC 
TACGTAGATCTGCTCGCGGCGATCGCCCAGGTTGCTCACAAGCACGAAGTCACCTACGAA 
GAGTACGCAGTGCTCAAGCAGTGGATGATCGACGTTGGAGAATACGGCGAGTGGCCACTG 
TGGTTGGACGTTTTCGTTGAGCATGAGATCGAAGAGATCAACTACAACCGCCACGACTAC 
ACCGGAACCAAGGGTTCCATCGAAGGCCCTTATTACGTAGAGAACTCTCCGAAGCTCCCT 
TGGGATGCTGAAATGCCAATGCGTGACAAGGACCGCGCATGCACCCCACTGATCTTCGAG 
GGGCAGGTTACTGACCTCGACGGCAACGGTCTTGATGGAGCAGAAGTTGAGCTCTGGCAC 
GCAGATGAGGACGGATACTACTCCCAGTTCGCGCCTGGAATCCCAGAGTGGAACCTGCGT 
GGCACCATCGTTACCGATGAGGAAGGCCGCTACAAGATCAAGACCCTGCAGCCTGCGCCT 
TACCAGATCCCTCATGATGGCCCAACCGGTTGGTTCATTGAGTCTTACGGTGGGCACCCA 



>RXA0 0 64 0-upstream 

TGCGGAATTGCTCGCAAATGTCACACACCGCTTCAAAGCAAAAACGAAAACGACATCGCG 
GTGGCAATACCAACTTCTTTTCACTCTCTTGGAGGTTCAC 

>RXA0 0 64 0 

ATGTCCACACCAGTTTCAAATTTGGCAAGCGTTCAGAAAACTCTGGACCATGCGCTTGAG 
GACCGCCCTGAAGAGGGAATCGTCCGCGTCAACCGCAACATCTTCACTGACCCTGAGATC 
TTCGAGCTGGAGATGCGCCACATCTTCGAAGGCATCTGGATGGACATGGCTCACGAGTCC 
CAGATCCCTAACGGTGGAGACTACTTCACCACCTACATTGGCTGCCAGCGGATCATGATC 
ACCCGTTCC 

>RXA00 64 O-downstream 
NAGGNNGGCACACTNAANGGCCT 



>RXA0 0 641-upstream 

CCACGGTTGANNANTCNGCAAGGNCGGNNCACTGCTCAAGGTCAAGGATGAAAAAGAAGG 
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CNCCTACCCAGAGTATTTCCGCACCGANGGNTCCCANGAT 
>RXA00641 

GTGCGTCGCGTTCCTAAGTTAGAGTCCTACCGTGGCTTCCTCTTCGGCTCCCTCAACGAT 
GATGTCGTTTCTTTGGAAGAGCACCTCGGCGACACCCGTACCGTCATTGACATGCTGGTT 
GACCAATCCCCAGAAGGCCTCGAAGTACTGCGCGGATCCTCCACCTACACCTACGACGGC 
AACTGGAAGCTCCAGACCGAAAACGGTGCAGACGGCTACCACGTTTCCTCCACCCACTGG 
AACTACGCTGCAACCACCTCCCGCCGTGGCACTGGTGAATCCGCGAACGAAACCAAGGCA 
ATGGACGCTGGTACCTGGGGCAAGCAGGGTGGCGGATACTTCTCCTACCCTTACGGCCAC 
ATGCTGCTGTGGATGTGGTGGGGCAACCCAGAAGACCGCCCACTGTTCGAGCGCCGCGAC 
GAGTTCAAGAAGGAATTCGGCGAAGAAAAGGGCGAGTTCATGGTTGGTGCTTCCCGCAAT 
CTGTGCCTCTACCCCAATGTTTACCTGATGGATCAGTTCTCCTCACAGATCCGCCACATC 
CGCCCAATCTCAGTTGATCAGACCGAAGTCACCATCTACTGCATCGCACCTAAGGGCGAG 
TCCGCGGAAGCACGTGCAAACCGCATCCGCCAGTACGAAGACTTCTTCAACGCAACGGGC 
ATGGCAACCCCAGATGACCTGGAGGAATTCCGCTCCTGCCAGAAGACCTACCAGGCATCT 
GCCTTCCCATGGAATGACATGACCCGCGGTTTGGGCCACCAGGTACAGGGACCAAACGAG 
GTTGCCAAGGGCCTAGGCATGAACGAAGTTCTTTCCTCCGGAGCACGCACCGAAGATGAA 
GGCCTCTACCCAATCCAGCACGGCTTCTGGCATGAACTCATGCAGGAGGCTGTGAATAAG 
CAGAGCATCAAGGAAAAGGAATTGGCTGACGATACCGCTTCTTCCCTTGCCACCGTAGCT 
GCAGCCAAAATCCGTGAGGAAGCAAAGGCAGCCGCGAAGTCCGACGCTGGAGAGCCTCGC 
CGCCGTCGTCGCACCCGCGGT 

>RXA0 0 641 -downstream 

T AG TC GT C G AAAAG C AAAAAAT C 



>RXA0 0 64 2 -upstream 

AAAGGCAGCCGCGAAGTCCGACGCTGGAGAGCCTCGCCGCCGTCGTCGCACCCGCGGTTA 
GT C GT C G AAAAG C AAAAAAT C T T T T AAGG AG AAC ACC T AA 

>RXA00 64 2 

ATGTCTGAAATCACCCGCTCTGAGATCGAAGCTTTCCTCTACTACGAGGCTCGCCTGCTC 
GAT GACCGTAAATTTGAAGAATGGCTCGAATGCTACCGCGAGGACGCCGAGTTTTGGATG 
CCAGCCTGGGACGACAACGGTGAACTGACTGAAGATCCACAGTCTGAAATTTCCCTCATC 
TACTACCCAAACCGTGGTGGACTTGAGGACCGCGTCTTCCGCATCCGCACCGAACGCTCC 
TCTGCAACTTCCCTACCTGAACCACGCACCGGCCACAGCACCACCAACGTGGAAATCCTG 
GAGCGCCGCGACGGCGAAGTAGATATCCGCTTCAACTGGATCACCTTCTACTACCGTTAC 
AACACCACCGACACCTACTTCGGCACCACGTTTATCACCCTTGATGTCAGTGGTGAAACC 
CCGAAGATCGTCAAGAAGAAGGTCGTTTTGAAGAACGACTACATCCACCACATCGTCGAT 
ATTTACCACGTC 

>RXA00 64 2 -downstream 

T AGG AGG CAC T C AC AT GAC T C AC 



>RXA0 064 3-upstream 

T C AG T GGT G AAAC C C C G AAG AT CG T C AAG AAG AAGG T CG T T T T G AAGAAC GAC T AC AT C C 
ACCACATCGTCGATATTTACCACGTCTAGGAGGCACTCAC 

>RXA0064 3 

ATGACTCACCAAGTTGCACTTGCCTTTGAAGACGGCATCACCCGATTCATCGACTGCGAA 
GATGACCAAACTGTTGCAGATGCCGCCTACCAGGCACGCATCAACATTCCTTTCGACTGC 
CGCGACGGCGCCTGCGGAACCTGCAAAGCGTTCTGCGAATCCGGCGACTTTGACGAAGGC 
GACTACATCGACGACGCCCTGTCCGAAGATGAAGCAGCCGACGGCTACTGCCTGCCTTGC 
CAGATGACCCCAAAGACCGACCTCATCTTGCAGATCGCCACCACCTCCGTGCTGGCAAAG 
ACCGGCGCATCCACTTTCGATGGCGAGTTGAAGGAGATCAAT CACTTCTCTGATTCCACC 
ATCGGCATTGAGATCGAACTGGAAAACCGCCAAGATTTGGCGTTCCTCCCTGGTCAATAC 
ATGAACATCCAGGTTCCAGGCAGCGACCAGACTCGTTCCTACTCTTTCTCCTGCGCTCAA 
GATTCCGGCAACGTGCAGTTCCTGATCAAGGTAACCCCAGGTGGACTCATGACCACCTAT 
CTCACCGATCACGCGAAGGTCGGCGACAAGCTCACCTTGACCGGCCCGATGGGTTCCTTC 
TTCCTGCGTGAACCTGTCCGCCCGATCCTGCTGCTCGCCGGCGGAACTGGACTTGCACCG 
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ATCTTGGCTATTTTGGAAAAGCTTTCCCGCGAT GAGCTTCTCGACGTCCCAATCCGCCTG 
GTTTACGGCGCGAACTTCACCCACGATCTGGTGGAATTGGATCGACTTGATGCCTTCAAG 
GACAAGTTCGACTTCGATTACATCACCGTGCTTTCCGACAAGGACACCGAGCATCCACGC 
AAGGGCTACGTCCCAGCACACCTGACCGGCGAATATGAGCCAGATGAGGACACTGATGTG 
TACCTCTGCGGCCCTCCTCCAATGGTCGAGGCCGTGCGCCAATTCCTGGGCACCCTGGAG 
CATCCTCCGCTGGACTTTTATTACGAGAAGTTCACTTCCGCCGCTGCCCCTGCTGCTGGT 
AAGCCAGAGAT CACCGTGGAGACCAGCGAAGTTGCAGAGGATTTCAACCTGGTCGAGGTG 
TCCACTCCAGGCATGTCTTCCGGCGAGGTGCACTCTTCTGCAACCCAGCTGCAGGCCCGC 
ATGGCTCTGGAGCTCGGCGCGCTGGAGCTTGCGATCAACAAACTCGGCGAGCGCGACATC 
GAGCGATTCCGCAACTTGGCCGACATCGCGAACTCCTTCATCGACGGCGATAAGTTTATC 
GACGCGGTGAAGTTCACCGAGGCCAACGCCGATTTCCACGAGTTCCTCTTCCGCCGCGCA 
AACAACGAGGCGCTGCTTGCGGCGTACCAGAACCTCCAGGTTGTTCAAGAAATGAACGCA 
ACCCTTCCAGGCGCCGAGTGGATTGATCCGGCAATTGCCACCGAGCACTTGGCGCTTGTC 
G AC GC C G T C T C CC AG AAT GAT C T C GAG AC CG C G AG AAC AAT CAT T C G T GAACAC GC GG AG 
CACGGCATTGACACTATGGTTAAGGCCCTCGAGAAA 

>RXA00 64 3 -downstream 
TGAGCGCGCCAGTAG G AC AAG G C 



>RXA00 64 4 -upstream 

TTGTCGACGCCGTCTCCCAGAATGATCTCGAGACCGCGAGAACAATCATTCGTGAACACG 
CGGAGCACGGCATTGACACTATGGTTAAGGCCCTCGAGAA 

>RXA00 64 4 

ATGAGCGCGCCAGTAGGACAAGGCATCGAAGGTCGCCCCACTCACGTCACCCCGGAACGC 
TTCTTTGGCCAGGGTGTTGTGGTTACCGGAGCGGCTCAAGGCATCGGCATGGCAGTGGCA 
CACCGCATCGCATATGAGGATGGCAACCTAGTGTTGGTGGACCGTTCCCCGCTGGTGCAT 
GAAGTTGCCGAAGAGCTGCGTAAAGCAGGCGCCGGAACGGTGGATTCTTTCATCGCCGAT 
CTGGAAACCTTTGAAGGCGCAACTGATGCTTTGGAATTTGCCGGGCAGAAGTTGAAGAAC 
CTTGATGTGGTGATCAACAACGTTGGTGGCACCATCTGGGCGAAGCCTTATCAGGAATAC 
TCTGAGGAAGAGATCCGCAAGGAAATCAACCGAAGCCTCTTCCCCACCTTGTGGATGTGC 
CGGGCCGCGTTGCCAATTCTGATCGGAAATGGTGGTGGAACGATCGTTAATGTGTCCTCC 
ATCGCGACCGGTGGTATCAACCGTGTTCCTTATGCTGCAGCAAAGGGTGGCGTCAACGGC 
ATTGTTTCTGCCATGGCCCGCGAAGCTGCACCGCATAATGTGCGCGTGGTGGC.AACGGCT 
CCCGGTGGCACGCTCGCTCCGGAACGTGCCGTCAAACGAGGCCCTGGGCCAGAGGGCGAA 
TTGGAAGAAAAGTGGTATCAGCAAATCGTTGAT CAAACCATTGATTCCAGTTTGATGAAG 
CGCTACGGCACCCTAGAGGAGCAGGTCGCGCCGATCTGTTTCCTCGCTTCTGAGGAAGCT 
TCCTACATCACTGGATCAGTCATGCCAGTCGGTGGAGGCGACCAGGGA 

>RXA0 064 4 -downstream 
TAACCCTTGGTCAATCTTAGGGA 



>RXA0 0 65 0-upstream 

AAGGCTAGACTAAAGTACGATTCATCTGCTCATCGATACTCTTGAAGGCGCATTTTCATT 
CGAAACGAAGTGCGCCATTGGGAAGGACCTAGTTCAAACA 

>RXA0 0650 

ATGATTCGCGTGCTGCTTGCTGATGACCACGAAATCGTGAGGCTCGGACTCCGAGCTGTG 
CTGGAAAGCGCCGAGGACATTGAAGTGGTGGGCGAAGTCTCCACCGCCGAAGGTGCGGTG 
CAGGCAGCCCAAGAAGGCGGAATCGACGTCATCTTGATGGACCTCCGATTCGGCCCCGGC 
GTCCAAGGAACCCAGGTTTCCACAGGCGCAGACGCCACCGCAGCCATCAAGCGAAACATC 
GATAACCCGCCAAAAGTCCTGGTCGTGACCAACTACGACACCGACACAGACATCCTCGGC 
GCAATCGAAGCCGGCGCACTGGGCTACCTGCTCAAAGACGCCCCACCGAGCGAACTCCTG 
GCAGCAGTACGATCCGCAGCAGAAGGTGACTCCACACTGTCACCCATGGTTGCGAACCGC 
CTGATGACTCGCGTGCGCACCCCCAAAACCTCACTCACCCCACGTGAACTGGAAGTTCTC 
AAGCTGGTTGCCGGTGGATCCTCCAACCGCGACATTGGCCGTATCCTCTTCCTCTCAGAA 
GCCACGGTGAAATCCCACCTCGTGCACATCTACGACAAGCTCGGCGTGCGGTCACGTACC 
TCCGCTGTCGCAGCCGCACGTGAGCAGGGGCTGCTG 
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>RXA0065 0-downstream 
TAGCGGGGGTTGCTGCAAGGCTT 



>RXA0 065 8 -upstream 

CATTGACACCCACAGGTTTACCAGCATCACGGAAAGTTTGGATGGATTTTTACTCCGGCC 
ACAACGTCTGGCTGGAAGCTCAGCCACGTGCTTTCTGGTC 

>RXA00658 

GTGCGCCACGACGAGCACTACCCAGCTGCGGCAAACCTCATTGCTTTCGATAAGGGATGG 
TCCACCCTCATCGCCCCTCAGCTGGAAGATCCAGAGGCGGAGGAGTTCACCGCCGGATTC 
CTCACCGAATACCAGGACAATCTGATCACTGCGGGCATGGAGCACCAGGCGCTCGCGAGC 
GGCTTCCCGGTGGGGCGTCGCTTCAAGTCCGATATTGCTTTACGACGCTGCGATGCGGTG 
ACCACCCACATCGGCCACGAACACTCCGCCGATGGTCACTGGAGGATCTACGTATTCGCT 
GGCCAAGCCACCCCACAA 



>RXA00 65 9-upstream 

GCTGGATACGAAAAGTGAAGGAAAATAACGCATCATGACTATTAATGTTTTCGAACTACT 
TGTCAAAAGTCCCACGGGTCTACTGATTGGTGATTCCTGG 

>RXA00659 

GTGGAAGCATCCGACGGCGGIACTTTCGATGTGGAAAACCCAGCGACGGGTGAAACAATC 
GCAACGCTCGCGTCTGCTACTTCCGAGGATGCACTGGCTGCTCTTGATGCTGCATGCGCT 
GTTCAGGCCGAGTGGGCTAGGATGCCAGCGCGCGAGCGTTCTAATATTTTACGCCGCGGT 
TTTGAGCTCGTAGCAGAACGTGCAGAAGAGTTCGCCACCCTCATGACCTTGGAAATGGGC 
AAGCCTTTGGCTGAAGCTCGCGGCGAAGTCACCTACGGCAACGAATTCCTGCGCTGGTTC 
TCTGAGGAAGCAGTTCGTCTGTATGGCCGTTACGGAACCACACCAGAAGGCAACTTGCGG 
ATGCTGACCGCCCTCAAGCCAGTTGGCCCGTGCCTCCTGATCACCCCATGGAACTTCCCA 
CTAGCAATGGCTACCCGCAAGGTCGCACCTGCGATCGCTGCAGGTTGTGTCATGGTGCTC 
AAGCCAGCTCGACTTACCCCGCTGACCTCCCAGTATTTTGCTCAGACCATGCTTGATGCC 
GGTCTTCCAGCAGGTGTCCTCAATGTGGTCTCCGGTGCTTCCGCCTCTGCGATTTCCAAC 
CCGATTATGGAAGACGATCGC 



>RXA00663 

CTTGGTGACAATGACACCCGCATCCTTGCAGTGGCCAAGAATCTGCAGGAAGAGGGCCAC 
AATGTGGTTCTGGTGTCGAAGGACCTGCCGATGCGGATTAAGGCGTCGGCAAGCGGAATC 
GCCGCACAGGAATACCGCGCTGCCCTGGCGCGCGACCGTGGTTACACCGGCATGACCCAC 
GCCAATATCACCGATGACCAGCTCAGCGAGCTCTACGACACCGGCGAGGTGCGCATTGAG 
GAGCTCGAAAAGCTGCCCGTCAACCACGGCTTCACCCTCAAATCCAACAGCGGTTCGGCG 
CTTGGTCGTATGAATTCCGACAAGATCATCGAGCTTGTCCCCGGCGACCAGCAGGTATTC 
GGTATCAGCGGGCGTAGCGCTGAGCAGCGGGTTGCCATTGATTTGCTTAACGACGACGCC 
GTCGGCATCGTATCCATCGGCGGCCCCGCGGGTACAGGTAAAAGCGCACTCGCACTGTGT 
GCCGGCCTGGAAGCTGTGATGGAGCGTCGCATTCAGCGCAAGATTATCGTGTTCCGCCCA 
CTCTTTGCCGTTGGCGGACAGGAACTTGGCTACCTGCCTGGCGACCAAGAAGAAAAAATG 
GGGCCTTGGGCGCAAGCGGTTTTTGACACCCTAAGCTCCATGGTCAGCCAAAACATCATC 
GATGAAGCCCTCTCCCGCGGCCTCATCGAAGTTCTCCCACTTACTCACATCCGCGGACGC 
TCACTCCACGATGCTTTCGTCATCGTCGACGAGGCCCAATCCCTAGAACGCAACGTGTTG 
CTCACCATGCTGTCTCGCATCGGCCAGAATTCCCGAGTAGTTCTCACCCATGACGTAGCG 
CAGCGCGACAACCTGCGCGTTGGTCGCTACGACGGCATCGTCTCTGTGGTGGAAGCACTC 
AAGGATCACGAACTGTTTGGCCACATCACGTTGCAGCGTTCCGAACGCTCCCGAATCGCT 
GAGTTGGTCACCCAAGTTTTGGATGCGCCGTCTCTG 

>RXA00663-downstream 
TAGTCGCGCAGTCTGTGGCGATT 



>RXA0 067 5 

TGCGGCGCAACCTTTGATGGTTGGGTCGGCGATTCCGCGTGGAGCTTCGGCATCGGCGAG 
CTGGACGAGGACGTCCAGGGTCTCAACTTGGCTACCGAGTGGGTCCTCATGGAAGGCATG 
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AAGGCCATGGTTCCAGGCAACCGTTTGACCGATGTCTCCCACGCTCTCGAGGTCGCAACC 
CGCAAGGCTGAGTCCAAGTTCGGCGTCGCGCTCGGCATCGTCGATGGCTACGGCGGACAC 
GGCATTGGCCGCCACATGCACGAGGAGCCATACTTGGCTAATGAGGGCAAGGCCGGCAAG 
GGCCCTGTGATTCAGGAGGGCTCCGTGCTCGCCATTGAGCCTATGCTCACCCTCGGCACC 
GAAGATTCCGCAGTGCTGGAAGATGATTGGACTGTCGTGACTCTCGACGGTTCATGGGCA 
TCACACTGGGAGCACACCGTTGCAGCCACCAAGGGCGGCCCGCGCATCCTCACGCCGCGT 
TAT 

>RXA00 67 5-downstream 
TAAAATGATGCTTTTCGACGCAT 

>RXA00 68 9-upstream 

ACTCCGACCAGTGACTTTAGAGCTAGGCGGAAAATCTTCCGCGATTATCCTTCCTGATGC 
AGACATGTCAGTACTCTCGACGCGGTTGATTCGATCCTGT 

>RXA00 68 9 

ATGCGCAACACTGGACAAACCTGCTACATCAGTACCCGGATTATTGCCCCTAGCTCACGC 
TATGCGGAAGTCGTACAAACAGTGGCAAGCACTATCGCTGCAGGTAGACAAGGTGACCCC 
TATGATGAAGAAACGGTTTTTGGGCCAGTTGCCAGCGCCTCTCAGTACTCAACCGTCATG 
TCTTACATTGACTCCGCACGAGAGGAAGGTGCACGAGTGGTTGCAGGTGGAACCCGGTCA 
ATCAGCCTTTCTGAAGGTTTAGAATCAGGCGAGTTTATCCAACCAACCGTGTTTGCCGAT 
GTCACCCCCGACATGCGGATATCACGCGAAGAAATCTTCGGCCCTGTTATTTCCATCCTA 
AAGTACGACGATACAAACGGTGTTTCCGAAGCAATCGCACTAGCCAACAACACGAAATTC 
GGTCTCGGTGGCTTGGTATTTGGTGCGGATGAGGAACAAGCACTAGAAGTCGCCCGTCAA 
GTGGATTCTGGTTCCGTAGGCATCAACTTCTTCGGTTCCAACCATTCCGCCCCATTTGGA 
GGACGCCACGAATCCGGTATGGGAGTGGAATACGGCATCGAAGGCCTCAGTGCTTACCTG 
ACAT AC AAG AGT AT T C AC C G AACC AT T 

>RXA00 6 8 9-ciownstream 
TAGTTACTGAAAGTTCTCAGCTA 



>RXA00715-upstream 

GTGGTGTTAAGCACTAAGATGGCAGGTTATGACTTCTCTTAAAGTAACTTCGTCCGCAGA 
T G C AAC C AAT AAC AAT GATGCCCATTTTCCT G AAG G T C C A 

>RXA00715 

GTGGTAACCGTTGACTGGTTGTCACACAACCTTGACCGGGATGATGTCATCGTGTTGTGT 
GCCACAATGGAGGATGATGAAATTGCACGTCAAGCGGGAATTCCGGGGGCATTTCTCGCT 
GACTTGGAAGGAGATTTCTCAGATCCACATTCCGAGCTTCCACACACCGCGCCACCAAAT 
TTGGTGGGTTTGCTAGAAAGCTACGGCATTAGCACCGATTCCACGGTGGTTGTTTATGAT 
CTGCACGGCCTCATGGTTGCACCGCGGGTGTGGTGGCTTCTCCGTGTTGCTGGATTAAGC 
AGCATTGGCGTGCTTGATGGCGGATTGCCAGCCTGGGTTGATGCTGGCCTTCCAACGGAA 
CCGCTGTCGCTACCTACAAGTGGTGGAAGGATCAGCGCAGAACCACAGCCAGATTTACTC 
GTTGGTGCCTCCGGCGTTGAACGGGCGATCGCGCGCTCAAGCAAGGCAGTGATTGATGCT 
CGTAATGCGAGCCGATTCGCTGGCGTTGAAGAAGAGCCCCGTCCAGGCCTTCGAAAAGGG 
TCGATCCCTGGAAGCGTCAACATTCCCTTCACTGACATTTCTGATGAGCATGGTTTTGTC 
CGGCCAGCAGAAGAACTGAAGGAATTGATCTTCAGCCGCACAAATGGAGCGCAGTCGTTG 
GTCTTTAGCTGTGGCTCCGGAGTCACGGCATGTGTTGATGCCTACGCTGCAGTTATCGCA 
GGTTATGACGACGTTGTAGTGTATGAAGGCTCTTGGGCGGAGTGGGGCAACCCGGCAAAC 
CAAAAGCCGATTGCT 

>RXA00715-downstream 
TAACGCCCGCTATGATAACCACT 



>RXA0 07 4 4 -upstream 

TCTGAGTCGGTAGAAGTATTACCCAGTGACTTAAGTTTCTTAGATTTTTTTGAGCAACAG 
CGACCAGCCACGTTAGTGTGGTCGAGTAGAGGATAGCTAC 

>RXA0 07 4 4 
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ATGGGGAACTGGGCAGAGATTACTGATGAAATTTCTAAGATTTACCAAGATAATCAGTAC 
AAGATTAGACAAATAAATGATGTTGACGCAGTAAGCGATAAACGTAGAGAAGCGCTACAA 
GCACTGTTTGAACATACTGGTCGAAATGTAATCGTCTATTATTCAGCGTGGTTAGAAAAT 
GGTCGACGATTTTCCGGGCAATCTACGGATTTTTCGGTAAATGATACTGATAAAAACAGT 
TTTATGACTGCGCTCCATAAGTTGGATCAGAGTAAAGGTCTCGATCTTATCCTCCACACT 
CCGGGTGGAGATGTTGCTGCGACAGAGTCGTTAGTAGATTACATTCACGCACTCTTTGGT 
CAAGATTTCAGAGTCATTGTCCCCCAACTCGCAATGTCAGCAGGAACAATGATCGCACTT 
TCGTCCAAAGAGATTGTTATGGGGAAGCATTCTAGTCTTGGCCCCATTGATCCTCAGTTT 
AACGGCCTACCGGCACACGGGTTATTGGAAGAATTTGAGCAAGCGAAGAAAGAGGTCTCT 
GAGAATCCGCAGACTGCTCATATATGGCAGGTGATCTTGAATAAATACAACCCCACGATG 
TTGGGTGAAGCTAAAAAAGCTATTCAGTGGTCCAACTCGATGGTTAAGCAGTGGCTTGAA 
AAGGGTATGTTTTTAGACGAGCCTGACAAAGAAGAAAAAGCCACTCGCGCTAT CAAAGAG 
CTCGCTGATCATTCCGTTACTCITGCGCATAATCGACACATTTCGGTCAGTAAAGCACTT 
GAGCTGGGATTGAATATCAAAGAACTTGAGAGCGATCCAAAGCTTCAAGATTTAGTTCTT 
ACTCTTCACCACCTGTCCGTTATTGCTGCGCAACGAGGACCATTAATTAAGTTTGTCGTC 
AATCATGACAACCGTGGCACTTTTCTGCAGGGGCATGAAAAC 

>RXA007 4 4 -downstream 
TAATTAAGTGATGCAATAGTCTA 



>RXA007 5 6-upstream 

ATTCGCTAAACCTGCGCAGGATGAGACTGCCCTCGCAGAAAGCACATTCGACGAAGCCAC 
CGCGTAAACAG TACGTGGTG GAAGC T T G AG AGG AAGAC AA 

>RXA0 075 6 

GTGAATATTGATGTCCAGGCTTTAAAAGCCATCGAGTCTGAAAAAGGAATCCCAGTTCCA 
GACTTGCTGCGCACCATCGCCTCTGCACTTTTGCATTCGTACATGGATAATCGCGAAACT 
GTTGCGTCTGCGAACCTGAAACCACGCGTGGACATCGATTCCACAACTGGCACGGTCAAC 
GTCATCGTCTCAGAATTCGACGAAAACGGAGAGCTCGCTTCCGAATACGACGACACCCCA 
TCCAACTTCGGACGAGTCAGCGCCCGCGCTGTTCGCGACGCGATCGTTAAGTCCCTGCGC 
GAAGCAGAAGCAAGCCGAGCATTCGATGCGTACGCAGATTATGAAGGCACCGTTGTGTCC 
GGCATCGTTCAAGCAGATGCCCGCGCAGCTGAACGCGGAATCATCATCGTGCAGCTGGGT 
ACCGAAGCGGACAACCAAGACGGCGTTTTGCTCCCAGCCGAGCAGATCCCTGGCGAAAAG 
CTCAAGCACGGCGACCGCGTCAAGTGCTTCGTCGTTGGCGTGGGCAAGGGCAACACTGAC 
ATCCAGATCAACCTGTCTCGTACTCACCCTGAGCTGGTGCGCCGACTGTTTGAACTGGAA 
ATCCCAGAAGTTGCTGACGGATCCGTGGAAATTGTTGCTATCTCCCGCGAAGCCGGACAC 
CGCTCCAAGGTTGCTGTTCAAGCCAAGGTGAAGAACCTCAACGCCAAGGGCGCTTGCATT 
GGCCCACGTGGACAGCGTGTGTCCAACATCATGCGTGAACTCGGTGGAGAAAAAATCGAC 
ATCATCGATTACTCCGAAGATCCAGCAACCTTCGTTGGAAATGCACTGGCACCATCCAAG 
GTTGTCAACGTAGAGGTCACCGATCTTGAAGCTCAAACCGCGCGCGTAACTGTCCCTGAC 
TACCAGCTTTCACTAGCAATCGGTAAAGAAGGTCAAAACGCCCGCTTGGCTGCCCGCCTG 
ACCGGCTG G AAG AT C G AC AT.C C AC T C T G AC AT C G AT 

>RXA007 56-downstream 
TAAAAGTCGCTTGAACCGGCATG 



>RXA007 72-upstream 

GTCGCATTCTGCTTGCTGAAGTGGCACACCTATGTGTTCTGCTTGGGTATAGCAGTGCGG 
G AAAAAT T T G AAAAAG T CC GAT T AC C T G AGG AGGT AT T C A 

>RXA0 07 7 2 

ATGTCTGATCGCATTGCTTCAGAAAAGCTGCGCTCCAAGCTCATGTCCGCCGACGAGGCG 
GCACAGTTTGTTAACCACGGTGACAAGGTTGGTTTCTCCGGCTTCACCGGCGCTGGCTAC 
CCAAAGGCACTGCCTACGGCAATCGCTAACCGGGCTAAAGAAGCACACGGTGCAGGCAAC 
GACTACGCAATCGACCTGTTCACTGGCGCATCGACCGCCCCTGACTGCGATGGCGTACTT 
GCAGAAGCTGACGCTATCCGCTGGCGCATGCCATACGCATCTGATCCAATCATGCGTAAC 
AAGATCAACTCCGGCTCCATGGGATACTCCGATATCCACCTGTCCCACTCCGGCCAGCAG 
GTTGAAGAGGGCTTCTTCGGCCAGCTCAACGTAGCTGTCATTGAAATCACCCGCATCACT 
GAAGAGGGCTACATCATCCCTTCTTCCTCCGTGGGTAACAACGTTGAGTGGCTCAACGCT 
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GCAGAGAAGGTCATCCTCGAGGTTAACTCTTGGCAGTCTGAAGACCTCGAAGGTATGCAC 
GACATCTGGTCTGTTCCTGCCCTGCCAAACCGCATTGCCGTGCCAAT CAACAAGCCAGGC 
GACCGCATCGGTAAGACCTACATCGAGTTCGACACCGACAAGGTTGTTGCTGTTGTTGAG 
ACCAACACCGCAGACCGCAACGCACCATTCAAGCCTGTCGACGACATCTCTAAGAAGATC 
GCTGGCAACTTCCTCGACTTCCTGGAAAGCGAAGTTGCTGCAGGTCGCCTGTCCTACGCG 
GGCTACATCATGCAGTCCGGCGTGGGCAACGTGCCTAACGCGGTGATGGCAGGCCTGCTG 
GAATCCAAGTTTGAGAACATCCAGGCCTACACCGAAGTTATCCAGGACGGCATGGTGGAC 
CTCATCGACGCCGGCAAGATGACCGTTGCATCCGCAACTTCCTTCTCCCTGTCTCCTGAG 
TACGCAGAGAAGATGAACAACGAGGCTAAGCGTTACCGCGAGTCCATTATCCTGCGCCCA 
CAGCAGATCTCTAACCACCCAGAGGTCATCCGCCGCGTTGGCCTGATCGCCACCAACGGT 
CTCATCGAGGCTGACATTTACGGCAACGTCAACTCCACCAACGTTTCTGGCTCCCGCGTC 
ATGAACGGCATCGGCGGCTCCGGCGACTTCACCCGTAACGGCTACATCTCCAGCTTCATC 
ACCCCTTCAGAGGCAAAGGGCGGCGCAATCTCTGCGATCGTTCCTTTCGCATCCCACATC 
GACCACACCGAGCACGATGTCATGGTTGTTATCTCTGAGTACGGTTACGCAGACCTTCGT 
GGTCTGGCTCCACGTGAGCGCGTTGCCAAGATGATCGGCCTGGCTCACCCTGATTACCGC 
CCACTGCTCGAGGAGTACTACGCTCGCGCAACCTCCGGTGACAACAAGTACATGCAGACC 
CCTCATGATCTTGCAACCGCGTTTGATTTCCACATCAACCTGGCTAAGAACGGCTCCATG 
AAGGCA 

>RXA00772-downstream 
TAAGTTTTTTCTTGGTTTAGAAA 



>RXA0077 3-upstream 

GCCCCCAAAAAGTGAAAGCACACCACTTTCCTAGTTGCGCCCTGCTCACAATTTGCTTCA 
AATATTTTGCCCAACCTGATTCACGGGGGACAATAGTTAG 

>RXA00773 

GTGACTTTAAAAATCGGCCCCTTTGACCTTGCCTCCCCTGTGGTTCTAGCCCCCATGGCT 
GGTGTAACCAACGTTGCTTTCCGCACGCTGTGCCGTGAACAGGAAATGCAACGCACGGGA 
ACAATCTCGGGGCTGTACGTCTGTGAAATGGTGACTGCGCGTGCTCTTGTTGAGCGCAAT 
GAGAAAACCATGCACATGACCACCTTCGCGCCGGATGAAAATCCCCGAAGCTTGCAGCTG 
T AC AC G G T T G AC C C G AAG T AC AC C T ACGAAGC GGC GAAG AT GAT C G T T GAT G AAAAC T T G 
GCGGATCATATTGATATGAACTTTGGCTGCCCGGTTCCAAAGGTCACGCGCCGGGGTGGC 
GGTTCTGCGATTCCTTACAAGCGCCGTTTGTTTGAAAACATCGTTTCCGCGGCTGTGAAG 
GCTACGGAAGGCACGGACATTCCGGTGACGGTGAAGTTCCGCGTTGGTATTGATGATGAG 
CACCATACTCACTTGGATGCTGGACGCATTGCTGTCGACGCCGGCGCGAAGTCCGTAGCG 
CTTCACGCCCGCACTGCGGCGCAGCGCTATTCCGGTGAGGCTGATTGGAACGAGATCGCG 
CGCCTGAAGGAGCATTTGGCAGATACCGGCATCCCAGTTTTGGGCAATGGCGATATTTTC 
GCGGCATCCGATGCAACGCGCATGATGGAGCAAACT GGCIGCGATGGCGTCGTGGTTGGG 
CGTGGTTGCCTGGGCAGGCCTTGGCTCTTTGCTGAGCTGTCTGCTGCTGTTCGTGGAGAA 
GAAATCCCAGAGGAGCCTACCTTCGGCGAAGTTACCCAAATCATCCTGCGCCACGCAGAA 
CTCCTCATGCAGCATGATGGCGAAACCAAGGGGCTGCGCGATCTGCGTAAGCACATGGGT 
TGGTACCTGCGCGGTTTCCCTGTTGGCGGCGAATTCCGCTCCAATCTGGCCAAGGTTTCC 
ACCTATGTGGAGCTTGAGGATCTCCTAGCACCATGGGCTGACTCCACCGCCAAGGCAGAG 
GACGCGGAAGGTGCACGAGGTCGACAGGGCGCTCCTGCAAAGGTGGCACTTCCAGATGGC 
TGGTTGGACGATCCTGAGGATGCCACTGTTCCTAAAGGCGCAGAAATGGAAAACTCCGGA 
GGG 

>RXA007 7 3-downstream 
TAGTTAATTTAATACTTACCCCC 



>RXA0 07 7 8 

CGCAACAACTTCGCTGCAGCCCAGGTTGCTTTCGGTGGCTCCGACTCCGCAATGAAGGAC 
GACCAGGCTGCAGAAGCAGAAGCACGTTGCAACGGCAACGAAGCATGGCACCTGCCATTC 
GTTATCGGCCCAGTTGCAGTTGCTTACAACCTGCCTGGCGTTGACACCCTGAACCTGGAC 
ACCAACATCATCGCTCAGATCTTCAAGGGCGAGATCACCAAGTGGAACGACGAAGCAATC 
GCTTCCCAGAACGAGGGCACCGACCTCCCAGACCAGGACATCTCCGTTCTGTACCGTTCC 
GAAGAGTCCGGTACCTCCGACAACTTCCAGAAGTTCCTCGGAGCTTCCACCGACATCTGG 
GAGACCGAAGGCCAGCAGTTCCCAACCGAGGTTGGCTCCGGTGCGCAGGGCTCCAACGGT 
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GTAGCTTCTGAGGCTTCCAACATCGAGGGTGCAATCACCTACGTTGAAGCTGGTTTCGCT 
AACCAGTCCGGCCTGGGCGTTGCAAACATCGACTTCGGTTCCGGCCCAGTTGAACTCAAC 
GCTGAGTCCGTTGGCGTTGCACTTGGTGCACTCGACTTCCTGACTGAGGGCCACAACATG 
GTTGTTGACACCGACGCTATGTTCGCAATGAACGAAGCCGGTGCTTACCCACTGATCCTC 
ACCACCTACGAAATCGTCTGCTCCGCAGGCTACGACGAGACCACCCGCGACCAGGTCAAG 
GACTTCCTGACCGTTGCACTGGACTCCCAGGATGACCAGCTCGAGGCTCTCGGCTACATC 
CCAGTTACCGGCGAGCACTACGATCGCCTCGTTGCAGCAGTTGAAGCAATTCAG 

>RXA0 077 8 -downstream 
TAATAAACCGCTGCCGTAGCTTC 



>RXA007 8 7-upstream 

CCAGCCCGCCCAATAAATAATTTCTCTCTTCTAATTGCGGAGCCTCATATATTGAGTACG 
GTATTTTGAAACACCTTCAGCCCCCTTTTTAGGAGCCACA 

>RXA00787 

GTGTCTCAGCCTCTCAGCAAGCGTCTCAGCATACGAAAAGCACTCGCCAGCGCCTTCATA 
GTTGCGCTGGCGTTTTCGCTTTCCCCAGTAGCCAAAGCCCAAGCCAATGAAACTCCGACG 
ATGATCGTGTTGGACAATTCAGGCTCCATGACAGCTCAAGATGCCGGCGGACAGACCCGT 
AT C GAT G C AG C AAAAC AAG C CT C C AC T C AG T T AAT T AAT G AC AT C T C C GAC C G C AC CG AC 
GTAGGTCTGACCTACTACGGCGGAAACACCGGCGAAACAGAAGCAGACGTTGAGATGGGA 
TGCCAAGACGTCACCATCCTTGGCGGCCCCTCCCGAGGAAATGCAGACACCTTAATTGAC 
ACGATCAACAGCCTGCAGCCTCGAGGCTTCACCCCCATCGGCAAAGCACTCACCGATACC 
GCCGCCGAGCTCCCCGAAGGCGGAAACATTGTGTTGGTCTCCGATGGCATCGCCAACTGC 
ACCCCACCGGATGTCTGCGAAGTAGCCCAAGAACTGGCTCAAAGTGGAATCAACCTGGTT 
ATCAACACCATCGGACTAAATGTTGATCCAGCAGCGCGCGAAGAACTGGAGTGC 



>RXA007 91 

CTATTCCTCACCGACCTGCCACAAGAATCCCGCTTTTGGAAAATCCCTGTAGAGCCAGGT 
GAAACCATCTCAGTTTCTGCCAACACAGTTACCGACCCAACAGTACTCACCATGGGGCAA 
GGCGGAATCAAGCTTGAAGCCCAACTCCATACTGAAGAGGCTCCACAATACGGCCTGCGT 
GGTCGGTGCACTCGGGTCTCATTTGATAATTTCAAGCCCGGCCTTGGTGTACGCGGAATC 
CAAAACGCGTCCGTTGCATCAAAAGAAGTGGGCACCAACAACTGTGACACCGATGCCATC 
TACCTCGAAATTTCTAGAAGCGGAGATTACCTCAACGGGCAGGACATTCCAACGGAAATC 
ACCATCGAGCGCTTCGGAAAAGTAGATGAATCAACAATCGGAAATGTCACAGAGGAACAT 
AGCTCCGTCGATCTTACCGAGGCTGCAGCATCAGAGGCACACCCTGTCACACCTGGCCAG 
TGGTTCACATCGGCCGCTGATCTAGATCCCGCAGGTGAGAAAGTCTCCTCCATCATCGTT 
CCAGGAGAAACCCACTTCTATGCGCTGCCTGTCGACTACGGCCAAGAACTGCGCGCAGCT 
GTAGAAACAACTTTTGAC CAAATCGACAGTTCCGCGCTTGGCACGCATCTTTATATCCAA 
GCGTTCAGCCCAAACCGGGCAGAGATAGAGCTCACCAATAGAGATACGTCATATGCGGAC 
GACAACGGGCTCAAAACTTTTGGATTCTTCACCCCAGTGAGTGCAGCAAATTTGTTCGAG 
AAAAGTTCTCAAGGCATATCGCTAAGGAGCCCATGGCAAGGTGGCACC 



>RXA007 93-upstream 

TCGCTGGTTTTTAGATGGTTTTCAAGCCAGCGAGACCACATTAGTTTCACGCTGGTTGAA 
ACCTTTGAGATCAATATAGACCGTGTGGTCTACTCGAGGA 

>RXA007 93 

ATGAGTGAAAACAATCCCACTACCTTGCACTGGTTCCTACCCACCTATGGCGATTCTCGC 
GGAATCACAGCCGGCGGGCATGGCTTCGGCTTCCACTCCGGAAGCCGGACAGCA3ACCTC 
GATTACCTCTCCCAAATTGCCCTGGCCGCTGAACGAAACGGTTTTGAATCCGTCCTGACT 
CCCACTGGATTGTGGTGCGAAGATGCGTGGATCACCACCGCAGCGCTGCTGTCTAGGACA 
TCAAAACTGAAATTCCTCGTTGCTATTCGACCAGGCCAAGTTAGCCCCACCATCATCGCG 
CAGCAGGGTGCTGCCTTCCAGAAATTCTCAAATAACCGCCTGCTCATCAACGTCGTGGTG 
GGTGGCGAAGACCATGAACAGCGCGCTTTCGCTGATTATTCTTCCAAAGAGGAGCGCTAC 
CACAAGGCTGATGAAACCTTAGAGATCATCGATCACCTATGGAACAGCGCAGAACCTCTA 
AATTTCCAGGGTGAATTCCTCAGTGTGGAAAACGCGGTATTGAAGGAACAGCCCGAGGTT 
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TCCCCACCGATTTACTTTGGCGGATCCTCACAA.CTCGGCATCGAAATCGCAGCCCAACAT 
TCCGATGTTTATCTCACCTGGGGTGAACCTGCGGAAAAGGTAGAGGAGAAGCTTGCCCGG 
GTGCGCGCCGAAGCAGATAAGCGAAACCGCGAACTAGACTATGGCATCCGCCTGCATGTC 
ATTGCTCGACCAACTGAGGATGAAGCCTGGTCAGTGGCTCAAAATCTTCTTGACCAACTT 
GATCAGGAAGAGGTTGCCCGCATTCAGGAAGGGCTTGCGCGTTCTCAATCGGAAGGTCAG 
CGTCGCATGACGGAACTTCATGGACAAGGGGCAGCATTCACAGCAGGAGCAGATGCTCGC 
TCCCTTGAAATTGCACCGAATCTCTGGGCAGGTGTTGGGCTAGTCCGCGGTGGCGCCGGC 
ACAGCGTTGGTGGGTTCCTATGAGCAAGTCGCGCAAGCAATTTTGCGATACCGCGATATT 
GGTCTGAGCCACTTCATTTTCTCCGGCTATCCACATTTGGAGGAAACCTATCACGTGGGC 
GAAGGAGTGGTACCTGAGCTCCTCAAATTGGGTGTTCCGGTGAACAACCATGAAGAACAA 
CGCAACGACGTGGTAGCGACTCCGTTTATTTCCAGA 

>RXA007 93-downstream 
TAGATCACGGATCGGCTGCTTTA 



>RXA0 07 97 -upstream 

TTCATTCAGGGTGAATGCTCTCCTTGTTTCAGATGTTCAACGCTCCATAAAGTAGACCGC 
AAT CT AGACAAAGAT GTCTAT T T T AAT T AAGGAGC AGAAC 

>RXA00797 

ATGGCCACGGCCGAGAACACAACACAGGAGAATCGGAAAATCCTGTTCAACGCATTTGAT 
ATGAACTGCGTTGCGCATCAGTCCCCAGGACTGTGGACACACCCGAAGGATAAGGCGCGA 
GACTACAACACTCTTGATTACTGGGTGCACCTTGCCAAGACTTTGGAGAAGGGCCTTTTC 
GACGGCCTTTTCATCGCAGATGTGCTTGGAACTTACGATGTTTATGGTTCTAGTAATGAA 
GCGGCGTTGAGCAGTGGTGCGCAGGTGCCTGTCAATGATCCGATCCTTCTTGTTTCTGCG 
ATGGCCTATGCCACAAAGAACCTCGGGTTTGGCATTACTGCAGGTACTGCCTATGAGCAC 



>RXA008 20-upstream 

ACTTCCACCACCCCAAACCATCGTTTCTTTCGAAGACGCACCAACCCTCACCGGCCAGGA 
CCTGGGCTTTTCGCAGTGGCGCACTGTCACCCAGGAGATG 

>RXA00 8 20 

GTGAACACCTTCGCGGACGCAACTGATGATCAGCAGTGGATTCACACTGATCCTGAGCGC 
GCCAAGGACGGTCCTTTTGGTGGCGCAATTGCCCACGGTTTCCTCACCTTGTCCATGATC 
ATTCCGTTCTGGGGCGAGCTTCTCGATGTCACCGGCGTGACCACCAAGGTGAACTATGGC 
CTGGATAAGGTGCGTTTCACCTCTCCCGTCAAGGTCGGTTCCCGCATCCGCATGGGCGCT 
GTGGTCCGTGAGATCTCTGAGGTGAAGGGCAATGGCCTGCACCTGGTCGCCGATGGCACT 
ATTGAGATCGAAGGGCAGGAGCGCCCGGCCGTCGTAGCTACCTTCCTCACCCGCTTCTAC 
GCT 

>RXA0 08 20-downstream 
TAAAAGCTTGCTTCTCGACGCAA 



>RXA00 8 33-upstream 

AGCTTTTTGCATGTGTCATATCGTACCGTTTGCATAGGCCTGTTCGCGCTTGGTGAACCT 
TTTCTAGCACCAAAACAAAACTCTCCCTAGTATGGGGTCC 

>RXA0 08 33 

ATGGCTAAAACACATTTTCAAGGCAACGAAACTGCTACCTCCGGCGAACTGCCACAGGTC 
GGCGACAACCTCGCAGAGTTCAACCTCGTCAACACCGAACTGGGCGAGGTCTCCTCAAAG 
GACTTCCAGGGCCGCAAGCTTGTCCTGAACATCTTCCCATCCGTTGACACCGGCGTTTGT 
G C AAC AT C AG T C C G C AAG T T C AAC GAG G C AG C AG C AAG C C T G G AAAAC AC CACCGTGCTG 
TGCATCTCCAAGGATCTTCCATTCGCACTGGGCCGTTTCTGCTCCGCAGAAGGCATCGAG 
AACGTCACCCCAGTATCCGCATTCCGTTCCACCTTCGGTGAAGACAACGGCATCGTGCTC 
GAAGGCTCA 



>RXA0 08 4 4-upstream 
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GGTGACGGCCAAAGGCGCGCGCATTGCGCGCCCCAAAATCGACGTCATTGACAGCATCTT 
G T G AC AAC AT TTT GT AGAG CAACCATCT AG ACT GT T CT T T 

>RXA0 08 4 4 

ATGTCTTCTGCGTCATTTACCACCAAAGCACTGTCCGTACTCGCAGCTTTAACGGCTGCG 
TCTGCCCCCTTAGTGGCGGCGTCACCTGCACATGCTTTGGCAAATGCTCGCAACGTTACG 
GGTTCAAGCACCACTTCAGATTCAATTGTTCGTCTGCACATCGGTAACACTGCATGTACA 
GGAACCATGATCACCCCAACGTGGGCGATCACCGCCCGCCACTGTATCCCTGAGGGCGGT 
ATTGCCGGTGCAGCTATTGGTTCAAGCACTTTGAGCCAATTTCAGCAGGTGTCCCAAGCG 
ATCTTGCACCCTACTGCGGACTTAGCTCTCGTTGAGCTTCCCAATCAGGCAAGTTCCAAC 
ACGGTTGATCTCTACGGTGCACACGTGCAGCCTGGTGAAAATGGTCAAGCAGCCGGCTGG 
GGTGGGTACTCTGCCTTTGGCCAAAATGTTGCACAGCAAGCCGATGTGCAAATTCAACGC 
AGGGTAGTCAATGTGCCAAGCCCCGACCGCACCGCTGTGCTGCTTGAAGGCACTGTTTCT 
AACGGTCGTCTCGTACCAGGCGATTCCGGCGGACCTTTGTACATCAATGGTCAACTGGCT 
GGTGTGCTCAGCATGTCCACTGACGTAGAAAACGATGCACTAGACGGCACCGTCGGCTGG 
TACATCCCCGTTGCTGAACACGCCGAGTGGATCGCCTACTACACCGGCAAGCACATTGCC 
CCCATTGCTGGTGCGCCCGCAGAACTTGTTGACGCCACCGCCAACCCCACCTTCATCCCT 
GCTCCACAGCCTTTCACCGGTTCATCCATCGGTGGTTGGGCGCTGGGCAGCTCC 

>RXAO0 8 4 4 -downstream 
TAGAATATGCTGATCTCCCTGCT 



>RXA0085 7 

GCAGTCGGTATTGAGGTGCCAAACTCTGACCGTGAGATGGTTCGCCTGGGTGATGTGCTC 
AATGCGCGTGCCACCGTGGAAAACAAAGACTCCATGCTCATTGGTTTGGGTAAGGATATT 
GAAGGCGACTTCGTGTCCTACTCCGTGCAGAAAATGCCTCACCTTCTTGTGGCTGGTTCC 
ACCGGTTCTGGTAAGTCGGCGTTCGTGAACTCGCTGCTGGTGTCACTGCTCACGCGTGCA 
AAGCCAGAAGAAGTCCGTCTGATTCTGGTGGACCCAAAGATGGTGGAACTCACACCATAC 
GAGGGCATTCCACACCTGATTACGCCGATCATTACCCAACCAAAGAAGGCCGCGGCAGCA 
CTGCAGTGGCTGGTTGAGGAAATGGAACAGCGCTACATGGACATGAAACAAACCCGTGTG 
CGCCACATCAAGGACTTCAACCGCAAGATTAAATCTGGCGAAATTGAGACCCCTCCAGGA 
TCCAAGCGCGAATACCGTGCGTACCCATACATCGTGTGTGTGGTCGACGAGCTCGCTGAC 
CTGATGATGACCGCACCGAAGGAAATCGAAGAGTCCATCGTGCGCATCACCCAGAAGGCA 
CGTGCCGCCGGTATCCACCTCGTGCTGGCAACGCAGCGCCCATCCGTGGACGTTGTGACC 
GGTCTGATCAAGACCAACGTTCCTTCACGTTTGGCTTTCGCAACCTCATCGCTAACTGAC 
TCCCGCGTTATTTTGGACCAGGGTGGCGCTGAAAAGCTGATCGGCATGGGCGACGCGCTG 
TTCATCCCACAGGGTGCCGGCAAGCCACAACGTATCCAGGGTGCCTTTGTCACCGATGAA 
GAAATCCAAGCGGTCGTGGACATGGCCAAGGCTCAGCGCCAGCCTGAATACACCGACGGT 
GTCACCGAAGATAAGGCTTCCGAAGCTAAGAAGATCGATGCCGATATCGGAAACGATCTG 
GAAGATCTCCTCGAAGCAGTCGAACTCGTGGTGACCTCACAAATGGGATCCACCTCCATG 
CTGCAGCGCAAACTGCGCATCGGTTTTGCCAAGGCCGGACGCCTCATGGACCTCATGGAA 
ACCCGCGGTGTGGTGGGCCCATCCGAAGGCTCTAAGGCTCGTGAAGTTTTGGTCAAGCCA 
GAAGAGCTGGAAACCATTTTGTGGATGCTTAAAGGTGCAGACCCCGCCGACGCACCGAAG 
GAAGAGACCTGGGATGACGAGGTGGCAGCGGAAGCTGAAGAAGCGGCTAACACCACCGTC 
GTGCAGGCTGATCCTTCCAAGGGAGTGTGT 

>RXA008 57-downstream 
TAAGGCTTTAGGAGCCTAGTGGC 

>RXA008 66-upstream 

GCATCAACGTAGGAGATCCTCGACTTCCAATTATGGCTCCAAATGAGCAGGAACTTGAGG 
C T C T C C GAG AAGAC AT GAAAAAAGC T GG AGT T C TATAAAT 

>RXA008 66 

ATGAATGATTCCCGAAATCGCGGCCGGAAGGTTACCCGCAAGGCGGGCCCACCAGAAGCT 
GGTCAGGAAAACCATCTGGATACCCCTGTCTTTCAGGCACCAGATGCTTCCTCTAACCAG 
AGCGCTGTAAAAGCTGAGACCGCCGGAAACGACAATCGGGATGCTGCGCAAGGTGCTCAA 
GGATCCCAAGATTCTCAGGGTTCCCAGAACGCTCAAGGTTCCCAGAACCGCGAGTCCGGA 
AACAACAACCGCAACCGTTCCAACAACAACCGTCGCGGTGGTCGTGGACGTCGTGGATCC 
GGAAACGCCAATGAGGGCGCGAACAACAACAGCGGTAACCAGAACCGTCAGGGCGGAAAC 
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CGTGGCAACCGCGGTGGCGGACGCCGAAACGTTGTTAAGTCGATGCAGGGTGCGGATCTG 
ACCCAGCGCCTGCCAGAGCCACCAAAGGCACCGGCAAACGGTCTGCGTATTTACGCACTT 
GGTGGCATTTCCGAAATCGGTCGCAACATGACCGTGTTTGAGTACAACAACCGTCTGCTC 
ATCGTGGACTGTGGTGTGCTCTTCCCATCTTCAGGTGAGCCAGGCGTTGACCTGATTCTT 
CCTGACTTCGGCCCAATTGAGGATCACCTGCACCGCGTCGATGCATTGGTGGTTACTCAC 
GGACACGAAGACCACATTGGTGCTATTCCCTGGCTGCTGAAGCTGCGCAACGATATCCCA 
ATCTTGGCATCCCGTTTCACCTTGGCTCTGATTGCAGCTAAGTGTAAGGAACACCGTCAG 
CGTCCGAAGCTGATCGAGGTCAACGAGCAGTCCAATGAGGACCGCGGACCGTTCAACATT 
CGCTTCTGGGCTGTTAACCACTCCATCCCAGACTGCCTTGGTCTTGCTATCAAGACTCCT 
GCTGGTTTGGTCATCCACACCGGTGACATCAAGCTGGATCAGACT 



>RXA00877 

GCAGCAGCAGTTGGCACCGAAGGCTACGTGGTTCCACTGGAACTGCCCACCGTGCAGTCA 
GAGCAGGCAGTATTAACCGAATCCGCCTCGCGTGCAAAGCTTTATGAAGCCTCCCAGAAG 
CGTGGCGCCAGCCTGAACAAGGACGTGCTGCTCGAAACCGTGCGTCTGCGTGCTGAACGC 
GCCACACTTTTAGGCTACGACACCCACGCCGATTACGTCATCGAAGAAGAAACCGCCGAT 
GACGTCGCAGCCGTGCGCGCCTTGCTTTATGATCTCGCCCCAGCCGCCTCTGCCAATGCG 
AAAGCCGAATACAAACTCTCCGCAGAAGAAGCAGAAGAACACGGGCAAAAAGTCGGCGCA 
GCTGACTGGAGCTTCTGGGAAGCCAAAGTCCGCGCCCGCGACTACGCCCTGGACGAAACC 
GAACTGCGCAACTACTTCCCATTGAACCAAGTACTCCGTGACGGCGTCTTCTTCGCTGCT 
AACCGCCTCTACGGAATCACCGTGGAACCACGCCCTGACCTGCGCGGTTACGCCGAGGGC 
GTGGACGTCTGGGAAGTCCTCGATTCTGACGGCTCCGGCATCGGCCTGATCCTTACCGAC 
TACTACGGCCGACCATCCAAGCGGGGCGGCGCTTGGATGTCCAGCTTTGTCGACCAATCC 
GAGCTGCTAGGCACCAAGCCAGTCGTGGTCAACGTTATGGGTATTACCAAACCAACCACC 
GGCGAAGCACTACTCAGCCTCGATGAAGTAACCACCATCTTCCACGAATTCGGCCACGGC 
CTGCACGGCTTGCTGTCCAAGGTGCGCTACCCAAGCTTCTCCGGAACCTCCGTGCCCCGC 
GACTACGTAGAATTCCCCTCCCAGATCAACGAAAACTGGGCATTCGACCCTGCAGTAGTC 
CGCAACTACGCCCGCCACGTGGACACCGGCGACATCATTCCAGACTCCCTGCTTGAGGCA 
GTGGAAGCATGTGGCATTTCAGACAGAGTGGTGGAACATGTGAGTACTTGTCCCCATCTA 
TTATCGACCTGCCCTGTCTCTCCCTGTCCACAGCGGATGCCGCAC 

>RXA00 87 7-downstream 

T AGT C AAT GAC AT T G AC C AAT T A 



>RXA00 88 8-upstream 

ATGGTGGCGCTCGCAGCTATCGGCGTGCTGTCTGACCGCTGGTAACATTTCTCTGACATA 
ACC T T T CT T GAACAT T C C G AAAGC AGG C C G AAC T AGC AC T 

>RXA00888 

GTGACTGCCCCGCGAAAAACCCGCACAGAAGTAATCACCACTGTCCTCAATCTAGAACGC 
ACGCTCGCGCAAACCGTTTTAGGAATCAACGACGAAAACCTGCGTGTGTTGGACAATCAA 
ATTGATTGCGATATTCACGTGCGTGGCACCCACGTGGAACTCACCGGGCCAGCCCACGAA 
GTCTCCCGCGCCTCGAAAATATTTGAGGAACTGCAGGCGATTGCCCGTCGAGGACATGTG 
ATTAGCCCTGAGACAGTAAAAAATGTCATCAGCATGATTAACGTGGAGACGCCGCAAACC 
GTCTCTGAAATCTTGACCGGCGATATCCTTGCTCGCCGTGGCAAAGTGATCCGCCCTAAG 
ACGCTTGGCCAAAAGCACTACGTGGACGCGATTGATACCAACACGATTGTGTTCGGTCTG 
GGCCCAGCCGGTTCCGGTAAAACCTATCTGGCCATGGCAAAAGCCGTCCAAGCGCTGCAA 
TCAAAGCAGGTCAGCCGCATCATCTTGACCCGCCCCGCAGTGGAAGCCGGCGAGAAACTC 
GGCTTCTTGCCCGGCACCCTGAACGAAAAGATCGACCCCTACCTGCGCCCGCTTCACGAC 
GCGCTGCGCGACATGGTCGAACCAGAAGTCATTCCAAAACTCATGGAAGCCGGCATCGTA 
GAAGTCGCCCCACTTGCCTACATGCGCGGACGCACCCTCAACGATGCATTCGTGATCCTG 
GATGAAGCCCAGAACACCACCCCAGCACAGATGAAGATGTTCCTCACCCGCCTGGGATTC 
GGTTCCAAAATGGTAGTCACAGGTGACATCACCCAGGTGGACCTCCCAGGAGGCCAAAAG 
TCCGGCCTGCGCCTGGTTCGCCACATCCTGCGCGGAGTAGACGATGTGCACTTCTCCGAG 
CTCACCTCATCCGACGTGGTCCGCCACCAACTGGTTGGACACATTGTGGATGCATACGAA 
GACTATGAAGAACGCGAGGCCCGCGAATTGAAACGCAAACGCCAGGAGACACGGCCA 

>RXA008 8 8-downstream 
TGAGCATTGAGGTATTCAACGAA 
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>RXA008 92-upstream 

TTGATCGCTGCGAAATCGGGCAGCTGGTAGGGCAAGGTGCTGGGCTTGAGCAGGTGTTCA 
ACAGT CAT AG T GACCG AT ACT AGTT GCT AG AGT T T T CAT C 

>RXA008 92 

ATGTCTGCCACCTCTTCCGTCACCGTTGAATGCCCGGCGGGAACCATCACCGGCGAGCCC 
CATTATTTCCGCTCGATTCCCTACGCAAAGGCGCGCCCGTTTGCTGATGCCGAAAAGCTA 
GAACCCCTGCGCATTGATGCGACCGGCAAGCACGAGGGTCTCTATTTAACGTTGGCAACC 
CCGGAGGCACGGTTCGGCGCGGATGCCCCGGTGATCGTTTATATCCACGGCGGAGGATAT 
GACGGTGGCACGCGTTTCGATGCCCGCACCGAGCCCACTTTCTTCCGTGAGCAGGGCTTT 
GTGGTGGTCTCCATCGATTACCGCGTCGGCCTGGAGGGCTTTGCGCGCTTCCACGACGAC 
GAGGCCAATCGTTACCGCGGCATCGATGATTGCGTGCTCGCGCTGGAGTGGGTGCAGAAA 
AACATCGAGCATTTCGGCGGCGATCCCACCAACGTCACCCTCATCGGGCAGTCCGCGGGC 
GCCGGCATCGCGCTCTGGCTCACGCGCCTAGACCACTATAAAGGTGCTTTTCGACGCCTG 
GTTGCGCTCTCCCCCAGCTTCCCGCGCCAGCCATTCGCTGCCCGAAAAGGTGCTTTACGA 
CGCGCCCTGGGCAAACCCGTCACCCGCGCCTCGCTGGCGGGCATCAAGCCCGCACGCTTG 
GACAAAGGCTACCGTCGCTTTGCTCGCCGCTACTTCACCGACCTGGCACTCGGCCCTACC 
CCATACGACCCGAATGAGCTGGCCGACATCGATTTGATCATCTCCTCCACCCGCGATGAA 
ATGTACGGACACCGCGCAGGCTTATGGTTCGACCAGCGTGGCTTCGGCGCAAAACTGGCC 
GCGCGACTTTTTGGCCTGGAGAATTCGGATACCAATATTAAGGAAGCCCCAAGA 

>RXAO 08 92 -downstream 
TGACAACCGCGTTGTAGGCCGCA 

>RXA00 903-upstream 

GCACTCGGAATCGTCGTCCTAGAAAAGAAAGACGCCTAAAATGCCCTCTAAAATATCGCG 
GCCCTATTACCAAGTAGATGTATTCAGCTCCGAGCCGTTC 

>RXA00903 

ATGGGAAACCCGCTTGCTGTCATCGCCGATGCTGATGACTTAAGTGCCGAACAAATGGCC 
CGAATCGCTAGGTGGACAAACCTCTCAGAAACCACATTTCTTTTAAAGCCAACCCAAGAA 
GGTGCTGACTACCGGGTACGCATTTTCACCCCAACCGGTGAGCTCCCCTTCGCTGGACAC 
CCAACACTCGGAACCGCCCACGTGTTTAGGGAACTGCACGGTGAACAGGGAACCCAGTTG 
GTTCAGGAATGTGTCGCCGGTTTAGTTGCTGTGCGCGCTATTGACGGGCCAGCAAGTGGA 
TTGGCTTTTCAGGCTCCACCCACACTCAAAGACGGGCCATTGGATGCTTCCGACCTAGAC 
GCAGCTTGTGAGGCTTTAGGAATCAGCCCCGACTTCATTCGAGCCCACCAATGGGTAGAC 
AACGGCCCCGGCTGGGCAGTAGTGGAGCTACCGAGCGCCCAACACGTATTGGATCTGGAA 
CCCGATTTCAGTGCACATCCAACATTGAAACTCGGAGTGATTGGGGCCTATCCCGAAGGG 
GCTCCCCACGCCTTTGAAGTACGGGCATTCGCTCAAGGAATCGGTGAAGACCCAGTTACA 
GGAAGCCTCAATGCATTCATTGCGCAGTGGCTA 



>RXA00905 

GATCCAAACCTACTGGAGGACTACGCCGGCGCGAAAGAATGGGTAAAAGAAACACTGACC 
AACGCAGGTCTCACCGTCAGCGAATTCGCTGCCGAAGATGGAACCACCAACTTCATCGGC 
ACCCGCAAGGGCTCCGAAGGTGCACCAAAGGTACTGCTGTACAGCCACTTCGACGTTGTC 
CCATCCGGCCCTTTGGATCTCTGGGACACCAATCCTTTTGAACTCACCGAGCGCGACGCT 
GGCCACGGCACCCGCTGGTACGGCCGCGGCGCCGCTGACTGCAAGGGCAACCTGGTCATG 
CACCTCGCAGCACTGCGCGCCGTCGAAGCCAGCGGCGACACCACACTCAACCTCACCTAC 
GTGGTCGAGGGCTCCGAGGAAATGGGAGGCGGAGCGCTCAGCGCGCTCATCAAGGACAAG 
CCTGAGCTTTTCGACGCAGATGTCATCTTGATTGCAGACAGCGGAAACGCTTCCGTGGGC 
ACCCCAACCTTGACCACTACCCTGCGCGGTGGCGGACAGGTCACCGTCACCGTGGACACC 
CTTGAAGGCGCTGTTCACTCCGGCCAGAACGGTGGCGCTGCCCCAGATGCTGTTGCTGCT 
CTCGTGCGCGTTCTGGATACTTTGCGCGATGAACACGGACGCACCGTTATCGACGGCTGT 
CAAC ACCACC GCAAACT GGAAG GGC GAGCCT T A 

>RXA00 90 5-downstream 
TGATCCAGAGACTTTCCGCAGCG 
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>RXA00 90 6-upstream 

ACCGTGGACACCCTTGAAGGCGCTGTTCACTCCGGCCAGAACGGTGGCGCTGCCCCAGAT 
GCTGTTGCTGCTCTCGTGCGCGTTCTGGATACTTTGCGCG 

>RXA00 90 6 

ATGAACACGGACGCACCGTTATCGACGGCTGTCAACACCACCGCAAACTGGAAGGGCGAG 
CCTTATGATCCAGAGACTTTCCGCAGCGATGCCGGCATCCTCGACGGTGTAGACATCATG 
GGCGACGGCGACAACCCAGCAAGCATGCTGTGGTCCAGGCCTGCAATCTCCATCACCGGA 
TTCACTTCCACCCCAGTGGCAGAAGCACTCAACGCAGTGCCCGCAACGGCGTCCGCCAAG 
CTAAACCTTCGCGTGCCAGCAGGCCTGGAAGCAAACGATGTGGCCGAGAAGCTGAAGCAG 
CACCTGATCAATCACACACCTTGGGGCGCAAAGATCACGGTGGAGATCGATGACATTAAC 
CAACCGTTCTCCACCGATATTACCGGCCCTGCAATGTCCACCCTGGCGTCCTGCCTGAGC 
GCTGCGTACGAGGGCAAGGATCTTGTCACCGAAGGCAGCGGCGGATCCATTCCACTGTGT 
ACCGAACTGATTGAGGTCAACCCA 

>RXA00 906-downstream 
TAAG CAGAAT T GG C AC TCTACGG 



>RXA00 907 -upstream 

CCTGAGCGCTGCGTACGAGGGCAAGGATCTTGTCACCGAAGGCAGCGGCGGATCCATTCC 
ACTGTGTACCGAACTGATTGAGGTCAACCCATAAGCAGAA 

>RXA00 907 

TTGGCACTCTACGGTGTGGAAGAACCCCTCACCGTTATCCACTCCGCTAATGAATCTGTT 
GACCCCAATGAGATTCGCGATATCGCCACCGCAGAAGCATTGTTCCTGCTCAACTACACC 
AAG 

>RXA0 0907 -downstream 
TAGACCCAAAAGCAGGCGTTAAC 



>RXA0 0 912-upstream 

CGTACTCGACGCCGACGACGATGAGCACCTCCGCCGAGAAATCCAAAACGTCGCAGACCT 
AG AAG C C AC C C T GAT CCACACCTTT G AAAG G AG C TAAG C G 

>RXA00912 

ATGGACAACACCCTCTACACAGCAGGCCTCACAATCGCAGCTGCCTTTTTCATGCTGTCG 
TTCATCTTCACCATCTACCGCATCATCGTCGGGCCCAACTCCATCGATCGCCTACTCGGC 
CTGGACGGAACCGTCTCCATGATTCAATGCTCCATGGCCACCTACATCTGCTGGACACTC 
GACACCACCGTCACCAACTTCATGATGGTCATCGCACTCTTAGGATTCATCAGCTCTGTA 
TCCGTAGCCCGCTTCCGCAAGAGGGATGGTGCC 

>RXA0 0 912-downstream 
TAAATGACCCTGCAACTATTCAC 



>RXA00 94 4-upstream 

AAATAGTGGGATTAACCCATTAATTTTATCGCTCTATTTAGTTTCGTCACTGTGTCGTTA 
ATCAATTGACTTCCTGCGTGGTTGAATCAGCGCAAGGATT 

>RXA0 0 94 4 

GTGGATTTTTGGACTATTCTCGACACCATGACTTCCCTCCTTACTCCCATTGCAATCCGT 
GGATTAGAAATTCCCAATAGGATGTGGCTCGCGCCCATGTGCCAGTACCAAGCCAATAAC 
CTCGATGGGGTTCCACTTGATTGGCACCTCGTGCATTACGGAGCCCGAGCTGTTGGCGGC 
TTCGGACTCCTCATCGCGGAATCCACCGGCATTAGTCCAGAGGGAAGAATCTCATCGCGT 
TGCACTGGCCTATGGAATGAGGCCCAAGTTGAGGCATGGGAGAGAATTACAAATTTTGTC 
CACGCTCAAGGTGGACTGATCGGTGTGCAACTTAACCATGCAGGCCGCAAAGCGAGCACA 
TATCCGGCCCTTCCTAACTTCCCTACTGGTACTCAATCAGTTGACGAGGGTGGATGGGAA 
ACCTTTGGGCCTAGTGCTGTCGCTCAGCCGGGGCTTGCAGATCCGACCGAATTGACCCGC 
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GAAGGTATTGAAAAGGTTATTCAGGATTTCGCTGCTGCTGCAGAGCGCGCGGTGCGTGCA 
GGGTTTGATGCTGTGGAGGTCCATGGTGCCCACGGTTACCTGTTGCAT CAGTTCCTCACT 
CCCCTCGCAAATAAACGTACTGATATTTATGGAGGTTCGTTTGAGAATCGCACACGACTA 
TTTAGGGAAGTAGCCCAGGCGATCCGTGCAGTGATTCCGGGCTCGATGCCACTGATTGCC 
CGGATCTCTGCCACGGACTGGATTGATGATGAACCTTCGTGGGATGACGATCAAACCGTC 
TCGCTTGTGTCAGGATCTGAAAAAGCTGGGTGTGGATGCAGTCGATATTTCCACCGGAGG 
TGCAGTACCCGCGACAATCCCTGTGGAGCCGAGCTATCAAGTGAAATTTGCTCGTCGTGT 
GAAGCAAGAGGTGGGTATCCCTACCTCCGCGGTTGGATTAATTACTCATGTGGGTCAGGC 
GCAGGGGCATCT 

>RXAO 0 94 4 -downstream 

T G AT CG T GGAGAT GCG G AC AT T A 



>RXA00 9 61 

CTAGAGAACTGGCGTATCGGCCGCATGTTGCTGCTTGGCGACGCCGCCCACGCACCCCTC 
CAGTACCTCGCCTCAGGCGCGGTCATGGCCATGGAAGACGCCGAGGCTGTCGCCCTCTTC 
GCTGCCGACGCTGCGCGTGCTGGCAACCTCGATTGGGAAGAGGTACTCGCAGAGGTGGAA 
GCTGAACGCCGACCACGCTGCAGCCGCATCCAAACCGTAGGCCGTTTCTGGGGAGAGCTC 
TGGCATGTGGAAGGCACCGCACGTCTCATCCGCAACGAAGTTTTCCGCCAAGCAGACCGC 
AATGGCTGGTTCATCTATGCAGACTGGCTGTGGGGTTACGATGCATCCAAGCGTGCCCAC 
ATCGCCAACCCTGAGCTCGGAGAAATGCCACAAGCACTGAAGGAATGGCGCTACGCCCTC 
C T C G AAC AG AAA 

>RXA00 961-downstream 
TAGCAGCCTCACCTGTTAAGGGA 



>RXA0 0 9 64 -upstream 

TTCAAGGGCTAGACGTATGCAGGTGTTGGGGATTGCTTATCTCAAGGGCAATCACACCCT 
T C AT AC GC AT C T AC AAC AT C CGTAAAG GAG G AC T C C AAC A 

>RXA00 964 

ATGGGCGCCCCAGGTAAAAACGATTACGCAACTGAACACGTCAAGCAAGAAGTCCCACCC 
GCAACTCCAGAAGAGCAGGCAGAGCTGGACACCATGTATAAACGCATGGATGACCTGCAT 
CTAAAGCCCCTGTGGACTCAAATCGGTGGGTTGATGCCAAACCACCCGGAACCACGAGCT 
GTGGCACACAAGTGGGATTGGGCGGAACTCCTGAAGCTCGCGCAGCGCTCCGGTGAACTC 
GTTCCAGTTGGGCGCGGTGGCGAACGCCGTGCCATTGGCCTGGCAAACCCAGGTTTAGAC 
GGCAATACCTACATCTCCCCTACCCTGTGGGCAGCAATTCAGTACCTCGCTCCGGGTGAG 
AACGCTCCAGAGCACCGCCACTCACAAAACGCATTCCGCTTTGTTATCGAAGGCGAAGGC 
GTGTGGACTGTCGTTAACGGCGATCCAGTACCAATGCGACGCGGCGACTTCCTGCTCACC 
CCAGGCTGGAACTACCACGGCCACCACAACATCGCGACCGAGCCAATGGCCTGGCTAGAC 
GGGCTCGATATCCCATTTGCCTACCAAATGGACACCGGATTCTTTGAGTACGGCACCGAA 
AAACTCACTGACGAATCCACCCCAGACCTCTCCCGTTCAGAACGCCTGTGGGCCCACCCA 
GGACTTCGCCCAGTCTCCTTCCCAGGAAAAACTTCCTACTCACCAATTGGGCGCTACGCC 
TGGGAGCACACCGACGCAGCACTCAACGATCAGCTGGCATTGGAAGAAGCAGGACACCCA 
GGAACAGTCGCGCCGGGACATGCTGCGATTCGCTTCTCCAACCCAACTACCGGTGGCGAT 
GTCATGACCACCATCCGCGCGGAGTTCCACCGCCTGCGCCCAGGTGCATCCACTGCCCCC 
ATTCATGAGGTAGGAAACCGTTGCTTCCAGGTATTTGAGGGTTCCGCAACAATCAATGTT 
GGAGATAAAACCTTTGAAGCTAACCACGGCGATGTGATCAATGTACCGTCGTGGCAGAAG 
TGGAATATCGTCGCTGGCTCTGACGGCGTCGACTTGTTCTGCTTCTCTGATACACCAATT 
TTCGAGGCCCTTAACCTCGCACGTACTTTTACTCCGGAAGGAATC 

>RXA0 0 964 -downstream 
TAGAACTTATGCGTCTTGCAACA 



>RXA00 97 7-upstream 

GAAAACAAACGTCCTTGAAGCCGTAATGCCCCGTTCGACAATAAAAAGGGTAGTAGCAGT 
TCTTGCCGCCTCGACTGCGCTTAGCCCCTTTTTGGTATCA 
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>RXA00977 

ATGCCCACTGCAGCAGCGCAAGAAAACATCCGCTGGGAAGAATGCCCACCTCAGGTAGAT 
ATTGCCTCCGCTCAATGTGGCAGCATCGACGTGCCCATGCACTATTCTGATCCCTCACTT 
GGCGATATCAGCGTGGGCTTTGTCAAGGTCCCTGCCCAAGGCGAAAAGCACGGCACCATC 
TTCGGTAACTCCGGTGGCCCTGGTGGCGATGCCTATAGCTTCTTCGGCAGCCAATCCATG 
AACTGGCCAGAAGCCATGTACCAAAACTACGACCTCGTTGCAGTGCAGCCTCGCGGAATG 
GTCGGCTCCACACCGGTTAACTGCGACAACATCGCACCAGGATACGATTTCCTCTCGCTG 
CTCACCCGCGAAGGCGCTTTCGTTAAAGAATCCTGCGAGATCGGCACCCCCGGCTACACC 
TCCAGCCTGACCACCGACAACACCGCCAACGACTGGGAGCGCGTCCGCCAAGCACTTGGC 
GATGACAAGATCTCCATCTTCGGACTGTCCTACGGAACCTACCTCGGATCGGTCTACGCC 
ACCCGCTACCCACAGCACACCGACAAGGTTGTCCTCGATTCCGCAATGGCGCCCAGCCTG 
GCATGGAACGGCATCATGGCCTCCCAAGAACAGGGCTACAAAAACTCCCTCAACGACTTC 
TTCACCTGGGTTGCAGAAAACAACGACACGTATGGCCTCGGCACTACCCCACTAGCCGTG 
TACCAAAACTGGTCAAACAAGATCGTCGCCGAAACCGGAACCAACCCAACCGTTGCTCCA 
CCACCAGCACAAGTTGGCGATGTCCCACCAGCATTCGCATGGGCCGGCCAAGCAGGCGCA 
GACATGAT GACCGCCACCAACCCAACCTCCGTGCAACTCCAGGGCCTTGCCACCCAGCTC 
CTAAACCCTGGATCCAACCAGTCACTGAGCCCTCTGCTCAACGTCACCCGCGCCTACATT 
CCACAGCCATCAACCTGGCCCATGCTCGCAGGCGCCATCTCAGGGCAAACACCC 



>RXA0 0 98 2 

TCTCAACTAGCAGTCCAACCACTACTCCTCCAGGGAACCAGCGACCCACAAACCCCATAC 
TGGACCCACAACGAGCTTGCCGACGCCATGAACGCCCACGTGGTCACCGTCAACGGACCA 
GGACACGGCCAATCCATCGGCGGCACCAACCAAGCAATCAACGACATTGTTGTGGACTAC 
CTCCGCACCGGACACACCGACGCCACCTGGGTCGAAGGCAACACACCCACCCCAATTACG 
GCTGGC 

>RXA00 98 2-downstream 
TAAT TGCTTTCCACTTAG TAG AT 



>RXA00 98 3-upstream 

GTGAGAAAACAGTGGCTCAAATATCGACATCTTCTACTCACAGTTCAACCTGTCGTGGCT 
GGAGGCCGGCTGCATTGGTGTCGACGCCGATGAAACGTCC 

>RXA00 983 

GTGAC T GCAGGT GAAACC ACCACTAT GAATGTCACGTT GAC CAATCC TT TCG ACAACG CA 
ATTTTTGACCGAGCAGTCTCCCTTGAACGTCCCGAAGGATGGCAAGCTGAGGATGTTCGT 
GTGTCGATCCCATCTGGAGAATCTGTCACAATCCCAGTCCAGGTCACAGCACCGCTGGTA 
GCCGACAACGGTGAACTTCCAGTGGAGGTGTCCATTCTTGATGGAGCAGACCGCTACACG 
GGTCGTCTCAATCTCACTGTTCAGGGTGGGCAAGAACCTGCACCAACTTCAGTGAAGGTG 
AGCATTCCAAATCTCAAGGACACTTATGTAGCAGGGGAGAAGATCAGCATTAACTTTGCG 
GTCAACAACCCGTTTGACGTTACGGTTAATTCGGTGCCAAGCCTGGGGGAAGGCGAGAAC 
TGGATGCCTGCAAACCTACGCGGATTTGATCCAGAGCAGGGTACTCCCAACTGTCGTTAC 
AAGAATTTAGGCGCGAATAAGAGCTATGACTGCACCACAACTACCTATGAAGTCAGCGAT 
TTGGATGTAGAACGCGGATACGTGGATATTCCAACGGTATGGACGTTTACTAACTCCGCA 
GGCGAAACGGTATGGTCCAAAAACGTTGATGTGCCTCGAGTTGAACTCAATGGAACACAG 
GATGCTGTCACTGATGCAATCGTAACGGTTGATCCCATCAACCCAGTTCATTCCAACGGC 
CAGAGCCAAACTGTTGAGGTCCAGGCTAATGTCACCTCAGAGGGAGATCTGCCAGCTGGA 
TCTAAGGTGGCCTTTTATCTAGATTCATCGCCCATTGATACCGCAGCTGTTGATGCGGAA 
GGGCATGCCAGCATCTCGATTGATGTGGACAACATCGCAAGCGAGCAGCCTGAACGCACA 
TTTGAGGTTCGCGCCCGACTCGTCGTTCCAGAAGATGCACCACGATCAATCGCGCGTGAT 
GCCTTGGCACGTTTTACAGTCCTGTCTGAACAAGTGCAGCAGAACTCCTTGGTGATCATG 
AATCATCCAGATGTGTTTTCTGATGGACAAACAAAGACTATTGTCATCGCAGCGAAGGCG 
ACAGCACACGATGGATCGCCGGCGGCTATCGGTACTCTCATTGCATTTCGCGTCAACGGT 
ATTGAGCGGGACGTGGTTCCAACTAACGCGCAAGGAACAGCAAAGCTTCAGCTAGAC 



>RXA00984 

CAACGTGGTACCCCAGTGCTCCTTGGGGAAACTCCATGGATGAAAACAAAAATCGTGGAA 
CTCAGCGATGGAACCCTGATGAACAACAGTCGTTCATCAGGAGCCGATACTTACCGCAAG 



Appendix A, page 32 



Attorney Docket No.: BGI-132CP 



GTGTCTTATTCCACCGACGGCGGCGTCACTTGGACCGAGCCAACTCTTGATACCCAGCTG 
CCGGATCCTCGCAACAATGCTTCCCTGATTCGAGTATTCCCGACAGCACCTGAGGGAAGT 
GCGCAGGCAAAGGTTCTGCTGTTCTCCAACACTGCCACCACGAGTGGCCGCACCAATGGC 
ACCGTCCGCATGTCGTGTGAT GATGGTCAGACCTGGCCGGTGTCTAAGGTGTTTGAACCA 
GGAGCAATCCAATATACCTCGATGGCAACGCTTCCCAACGGTGACATCGGCATGCTG 

>RXA00 98 4 -downstream 
TGAGAAAACAGTGGCTCAAATAT 



>RXA01014 

GATGATCTGTGGCTCAACGAGTCCTTCGCCACTTGGTCCGCGGCAATTTCTCAGGCTGAG 
GAAACTGAATACAACACTGCATGGGTGACTTTCGCCAATGTGGAGAAGTCGTGGGCGTAC 
CAGCAGGATCAGCTGCCTTCCACCCACCCGGTGTTCTCTGACGGATACGACATTGAGACT 
GTCGACCAGAACTTCGACGGCATCACCTACGCAAAGGGCGCCTCGGTGCTCAAGCAGCTG 
CAGGCATACGTTGGCCGTGAGGAATTCCTGGCAGGCGTACGCAGGCACTTTGCCAACCAC 
GCATGGGGCAACGCCAGCTTTGATGATCTGCTCGGCGCCCTCGAGCAGTCCTCCGGCCGC 
GACCTCTCCGACTGGGCAAACCAGTGGCTCAAGACCACCGGCATCAACACCCTCGGCGCA 
AAGTTCACCACCGACAACGGCAAATACACCTCCTTCTCCGTCACCCAGACCGGCGCCGCG 
CCGGGTGCCGGTGAGCTGCGGACTCACCGCATCGCGGTGGGTCTTTATAAGCTTGTCGAC 
GGATCCCTCAACCGCTACGCACGAGTAGAACTTGACTGCAGTGGCGCGTCGACAAGCGTT 
GAAGAGATCGTTGGACTTGAGCAGGCTGACTTCGTGCTGGTCAACGATGAT GATCTGACG 
TATGCGCTGCTGGATCTGGATGATGATTCACGCAATTTTGTCATCGACAATATTGATAAG 
TTCAGCGACCCTATGCCTCGCACGCTGGTGTGGTCCGCTGCGTGGGAGATGACTCGCGCT 
GGTCAGATGAAGGCTCGTGATTTCATCGCGCTGGTTGCTCGTGGCGCTGCTGCGGAAACT 
GAAATTGCTGTGCTGGAGCGCATTCTCGCGCAGGCTACCTCTGCGCTGAAGAGCTACGCC 
GACCCAGCGTGGGCAGAAGCAACTGGAAATGACCTGCTGGCCGATGCTTTCCTTGAGGGT 
GCTCGCTCCGCAGAACCAGACTCCGACACTCAGTTGGCGTTCATTCAGGCTCTGGCAAAA 
GCAACGCTCAATGATGCTGCTGCCGATTACTTCCGCGACATTCTTGCCGGCAACGTCGAA 
GGCCTGACCGTGGATCCTGACCTGCGTTGGTGGGCACTGACTGCGCTTATCGCCCGTGGT 
GACATCGAGGCTGTCGAAGATGCAATCGCCGCTGAACTTTCCCGCGACAACTCCAGTGCC 
TCCTTCCTCGCATCACTTCGAGCCGGTGCCGCTGTGAACACTGAAGAAGTGAAGGCTGCT 
GCATACAAGCATGTCCCGGCAGTTGATAGTGGCCTATCCAACCTGGAGCTGCGCCACAAG 
ATTGAAGGCCTCACATTCACTGGCTCTTTTGAACTGCTGCAAGCCTACAACGAGCAGTAC 
TTCGAAATCCTTGATGATGTGTGGGCGAACTTCTCCGGCGAAATGGCACAGCAGATCGTC 
CTCGGACTGTTCCCTTCATGGAACGTTTCCGAAGAGGGTCTCAAGCGTACCGACGAGTTT 
CTTGATGGCGAACATGTCGCAGGCATCAAGCGAATTGTTTCCGAATCCCTCGACCGCACT 
GCCCGTGCTCTGCGCAAC 



>RXA01018-upstream 

TCTTAAAGTTTTCTAGCAATCCACACTAGGCGCGAACTATCGTGGTGTCATTGCGCACCT 
TCTAAGGGTAGCGCCCCCTCAAATTTCAAGGAGCATTAAA 

>RXA01018 

TTGACGTCCACTAATCTCACCCGACAGGAAGCTTCGGATCGTTCGAGGTTACTGAGTGTA 
GAAAACTATGACATTGCACTTGATCTCAACAACGGTGATGAGTTTTTTAGTTCCTCCACC 
GTTGTCAGCTTCACTGTCAGGAAGGCTGGCGATACCTTTATTGATCTCCGCGCAGCAAGC 
GTTGAGGAGGTTCGCCTGGACAATGTGTCCATCAAAGATGAGGCTCTAACCCTTGGCAAG 
AACGGCTACGACGAGACGTTCGGCATCGCCCTGAAGGGTCTTACTCCCGGCGCGCACACC 
TTGCGGGTAACGGCGTCTATCCCCTATTCCCGCACCGGTGAAGGCCTGCACCGCATGGTG 
GATCCAGCAGACAATGAGGTGTATTTGTACACCCAGTTTGAGACCGCCGATGCCAAGCGT 
ATGTTCGCGTGTTTCGATCAGCCAGACCTCAAGGCTACCTATGATCTGAACATCAAAACT 
CCTAAGGGTTGGAAGATCATTTCCAACTCTGAGCAGCAGGTTTCCACTCAGCACACTGAT 
TACGATACCCACATTTCCCGAGTGGACTATCCCCTCTCCACCTACCTGATTGCGGTGTGC 
GCGGGTCGTTACCACGAGGTGTGCGATGTCTGGAAGGGTACGCTCACCCACCATGCAGAA 
ACACCTGCCGATCAGCCAACTGAGCTGACTGTTCCGCTTGCTCTCTACTGCCGCAGTTCT 
TTGGCTAAAGATCTTGATGCGGTGCGTCTGTTTACCGAAACGAAGCAGGGCTTTGATTGG 
TACCACCGCAACTTCGGTGTGGCGTACCCATTCGGCAAGTACGATCAGATCTTCGTCCCT 
GAATTTAATGCTGGCGCGATGGAG 
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>RXA01022 

CACTTTTCCGATGGCAGCTTGTATGCCACCGCTGATGTGATTTTCCCTGTGCTGCATGGT 
CGTTTTGGTGAAGACGGCACTGTGCAGGGTCTGTTTGCACTGTCTGATATTCCGGTCGTT 
GGCCCAGGTGTGCTGGCCTCTGCTGCGGGAATGGACAAGGAATACACTAAGAAGCTCATG 
GCAGCGGAAGGGCTGCCCGTTGGCCGTGAGGTGATTCTACGTGATCGTACCGAGCTGACC 
GAGGCAGAAAAGAACCTGCTGGGCCTGCCTGTATTTGTGAAGCCTGCGCGTGGTGGCTCA 
TCGATTGGTATCTCTCGTGTTACTGCGTGGGAGGATTTTAATAAGGCTGTGGGGCTTGCT 
CGTGCCCATGATGAGAAGGTCATTGTGGAATCAGAGATCGTTGGCTCTGAGGTGGAGTGT 
GGCGTGCTGCAGTATCCAGACGGTCGTATCGTGGCGTCTGTTCCTGCGTTGCTGTCTGGC 
ACCGAAT CAGGCGCTGGTGGATTCTATGACTTTGATACCAAGTACTTGGACAACGTTGTT 
AC T GC AG AG AT C C C AG C AC CGC T T GAT G AGAAGAC C AC GG AAC T G AT C C AG TCTTTGGCT 
GTGGAATCTTTCCAGGCTCTTGCGTGTGAAGGCCTTGCTCGCGTGGACTTCTTTGTTACC 
GCCAATGGTCCTGTGCTCAATGAGATCAACACCATGCCAGGATTTACCCCCATTTCCATG 
TACCCACAGATGTTCACTGCATCAGGCGTGGCTTATGAGGAATTGTTGGATGTGTTGGTG 
CAGCAGGCATTGCACCGCGACAAC 

>RXA01022-downstream 

T AGC AT C AAAT AAAAAC AG CC C C 



>RXA0105 5-upstream 

AGAATGAAGTGGGTGGGTTCCCGGCCCGGTCACTCCGGATGGGCGTCCGTTGATTGGGCA 
GACCAAGGCGGAGAACATTTACGTTGCCGGTGGTCACGGC 

>RXA01055 

ATGTGGGGTGTGGTGCTGGGCCCTGCCACCGGTAAGTATTTGGCGGAGCTGATGGCTACG 
GGCAACACCAACCCGAT CATCAAGCCGTTCGATCCGCTGCGT 

>RXAO 1055 -downstream 

T AAC T G C C C AAT AAT T GG T T G AA 



>RXA0105 6-upstream 

CAAGAAATAACCCCATAGGAATTTCCAAACCAATACATTTAAGTACGAACTCATGAATAC 
TGGGGGCACTAGGAGTCCACCCCACCCTCAGGAGGGTTTC 

>RXA0105 6 

ATGAGTTCGTCTGGAAAAGTCATTGTTGTTGGAGCCGGCATAGTGGGTCTTGCCACCGCC 
TGGCATTTACAGGAGCACGGGTTCGAGGTGAGCGTCCTTGATCGGGATGGTGTCGCTGCA 
GGTTCTTCGTGGGGTAATGCTGGTTGGTTAGCGCCGGCGAAAACTATTCCGTTGTCGGAG 
CCGGGGCTGTGGACGTATGGTCCGAAAGAGCTGTTCAATCCGGTGTCGCCGATGCATATG 
CCACTTCGTGTGGATCCCAAACTGTGGCTTTTCTTGGCGCAATTTATGGCGCAGGCTTTT 
CAACGCAAGTGGGATTCCACGATGGCGGACCTCACGGAGATCGATAAGGTCGCGCTCGAA 
GCTTTTGATGAACTGTCGATCGGTGGCGTGGAAGGCCTCACCCATGAAGGTCCATTTGTT 
ATTGGTTTTGAGGAAGAGCGCCAATCGGCGGGTTTCCGTAAGGAAATTGATGGCGTGAGC 
AGGCACGGCCAGAAAGTGGAGATGTCTCGACTGGAGAATCCACAAGAGTTGGCGCCGATG 
CTGAATGAGCAAATTCAGGTGGCTTACCGTTTGGAAGGCCAGCGTTTCATCGAGCCGGGT 
CCATACGTGCAGTCATTGGCGGATGCTGTGGTGAAGCGTGGTGGCGTGATCCGCGCCGGG 
GCAGAAGTTGTGCATGTGGCGAAGGGTGATCGTCCCGCGGTCATTTTGGCGGATGGTAGC 
CGTGAAGAAGCGGACAAGGTGGTTGTGGCAACGGGTGCCTGGCTGCCGGGTCT.AACGCGT 
GAATACGGTGTGAAAACTCTTGTTCAGGCTGGTCGTGGCTATTCCTTCTCTGTGGCAACG 
GATATTCCTGCCAAGCATTCTGTGTACCTTCCCCACCACCGGCATGGCCTGCACGCCGTA 

>RXA010 56-downstream 
TGAGGGCCGTTTCCGCATTGCGG 



>RXA0 10 57 -upstream 

AACTAATGGGCAGGCTGAGCAGCTTAAACAACACATCGATAGCCTCCAACCGCGGGGCTA 
TACGCCGATTGGTGAATCCCTGCGCAAGGCTGCAGCAGAA 
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>RXA01057 

TTGCCTGAAGGCCAATCTGGCACCATCGTATTGGTCTCTGATGGCATTGCAACGTGTACG 
CCCCCTCCAGTGTGTGAGGTTGCTGCAGAACTAGCCGACCAGGGTGTTGATCTGGTGATT 
AACACTGTTGGATTCAACGTCGATGAGTCTGCTCGCGCGGAACTGGAGTGCATTGCGCAG 
GCTGGAAACGGTACTTATGCAGATGCGAGCGATGCGGATTCGCTTGTGGCAGAACTGAAG 
CGAGCTGCCACCCGCACGGCAGTGGGCTATGAATCAGACCTGGAACAAATCGATGGCAAC 
AGCAGCCAAACAAGCCTGACCCCAATTCCAGATGATGTGGAATTGTTCAAAGCCGATCTT 
CCAGCACTAGATAATAAAGACGGCGAAGTAACTCAGTACTGGTCCATTCCCGTTGAAGAT 
TAT GAACGTGTGCAGGTAACCACCTCGTATGTTGCGCCAGTGACTTTTGGACTCGGGAAC 
G AC T AC CT G AG CAT TAG G AAT G AAC T GC T T T T CG GAG AT GAACAAGAT CAAAC C T G T C AT 
CGTTCGATCAGCAATGATCAAATTCTTGATAATTACGGTGCGCGGCCTTTGGTTGCCAGT 
GTGGAGTCAGATGTGATTGGAGATAAGTGCGATACCGATGAACTGGTTCTCGCAATCACC 
AGAAGCCAGCCTTTCAATTGGGAAGAAGAATTACCTGTTGAGATCGTGGTAAAGCGCCTT 
AATCACGCGGATACGTCAGGGCTTCCACTCGGTGATCAACAGCGTGAAATCCCAGATCTC 
GACGTGGCCGCAGTACAAACATGGGCACCCACCACTGGCGGATCTTGGTTTACCAACGCT 
ACGGAGCTAACTCCAGGTGAAGGTGTTGAAGCAGAGATCGTACCTGGTGAAAATCACGTT 
TATCGCCTGCCTATGGCAACTGGTCAGCAGCTGCATGGCTTTGTGGAAGTTGTAGAAAAC 
ACGGCACCAGAT GATCCTGGCGTGACGGACAAATTGGGTGTTGCAGTGTATTCGCCAACA 
CGACAGGACGCCGGAGTTGATATGTGGACGGATATCGCTCCACGTGAGGGCACCAGTGAG 
TATTTTGCAGCGCCAGTTGCACTGACTTATCTGAATATGTTCCCTGCTGAAGGCGGATTT 
GGCACTACTTCTAAGGCCACCAGCACGTTTACGTTTGAAGGCGATTACTACCTCGTTGTG 
CACTAT GACGATCTCAGTGGCAGTACAATCAGAGATGCCAGCAACCAGCAGTCTTTTCCC 
CTTCGTTATCGCTTAGCAGCGGATGCTTTTGGTGATGCAGAGCCAGGCCCAGTGTTTGAA 
AAGGTTTCTGCAACCACCTCAGAATCCTCTAGCCCAAGCACTCAACCAGATGAGCCAGCT 
CAAAATACCGCAACTGAGGAAAGCAGCACTGGAATCTCCCCGCTCATTGTTGGCGCTATC 
GTCGCACTCATTTTGGCGTTCGCTGCGTTTGCCAGCTGGCTAGTTTTGAAAGGCCGCAAG 
AAA 

>RXA0 10 57 -downstream 
TAACCCCATAGGAATTTCCAAAC 



>RXA01059-upstream 

AATTATTAGCTTTCCAATACAAAATTTAAATCCCAGAGCGATCTGCCCCACACTTACTTG 
ATGCGGGAACAAATTTGAAGGTTTTTCAGTTGCTATAGGT 

>RXA01059 

AT G ACT AC AG T T AC T CAAGAC C T T C T AG C AC T T G AC G AAG ACGC AC AG AAC CTCCTTTTC 
CGTGAGGCTCGCACCGCAAATGCTTTCACTGATGAACCAATCTCTGACGAGCAGATCGAA 
GCAATCTTCGACCTAGTTAAGTGGGCACCAACCGCAATGAACTCCCAGCCTCTGCGCGTG 
GTAATTGTTCGTTCCGAAGAAGCCAAAGCTCGCCTCGTGCCATTGATGGCAGAAGGCAAC 
CAGGCCAAGGTTGCTGCAGCTCCTGCGGTCGCACTTCTTGCAGCCGACATCGACTTCCAC 
GAAGAAATGCCCAAGCTCTTCCCACCTTTCCCAGGCGCACGCGACATGTTCGAAGCCGAT 
GAAGCTTCACGTGCTTCCTCCGCAGAACTCAATGCTGGCCTTCAGATCGGATACGCCATC 
ATCGGTATCCGCGCAGCAGGTCTCGCCGCTGGCCCAATGACCGGCATGGATGCAGACGCT 
ATCTCCAAGGAGTTCTTCCCAGACGGCCGCCACCGCGTTCTGGTTGCCATCAACATGGGT 
AAGCCAGCTGACAATGCTTGGTACGACCGCCTGCCACGCCTTGAGCAGGACGAAGTTGTC 
GAAACCCTC 

>RXA0 105 9-downst ream 

T AG AAAC CAC TCT AG AAAT AGCT 



>RXA0107 3-upstream 

TAACCGACTCCAGCACTAAACTCCAAACCCTTGGCCCGCACCGCCAAAGTTTAGCGCGCC 
CCAAGACACCACCGCGCCATGTTTGCCTAGGATTAGGTAC 

>RXA0107 3 

ATGACAAACACTCAAACCGAGATCATTAATGAACTAAAGGTGAGCCCAGCAATCGACGTG 
GCCAAGGAAGTTGAATTCCGTGTGCAGTTCCTCGTCGATTACCTGCGGGCTTCCCATACA 
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AAAGGCTTTGTTCTTGGTATTTCAGGTGGCCAGGATTCCACTCTTGCGGGACGACTCACG 
CAGCTGGCAGTAGAGCGCATTCGTGCGGAAGAAAACAGCACGGATTATGTCTTCTACGCA 
GTTCGCCTCCCCTACGCGATCCAGGCAGATGAGGACGATGCGCAAGTTGCATTGGAATTC 
ATCGCACCTGACAAGAGCGTGACCGTCAACGTTAAAGACGCAACGGACGCCACCGAAGCA 
ACTGTTGCAGCTGCTTTGGAACTTCCTGAGCTGACCGACTTCAATCGGGGCAATATTAAA 
GCTCGCCAACGCATGGTTGCCCAGTACGCAATCGCAGGCCAGTTGGGCTTGCTGGTTATT 
GGCACTGATCACGCGGCTGAAAACGTCACGGGGTTCTTCACCAAATTCGGTGATGGCGCA 
GCTGACCTGCTTCCTTTGGCAGGTTTGAGCAAGCGTCAAGGAGCTGCCATTCTGGAGCAC 
CTGGGTGCACCTTCAAGCACGTGGACCAAGGTTCCTACCGCTGATTTGGAAGAGGATCGC 
CCAGCGTTGCCAGATGAGGAAGCACTTGGTGTGTCGTATGCGGACATCGATAATTACCTG 
GAAAACAAGCCCGATGTCAGTGAAAAAGCCCAGCAGCGCATTGAGCACCTGTGGAAGGTG 
GGCCAGCACAAGCGCCACCTCCCTGCTACCCCGCAGGAAAATTGGTGGCGT 

>RXA0107 3-downstream 
TAATCCAACAGTTTGAGTGTCGC 



>RXAO 1 0 8 2 -ups t ream 

GGCCTTGCTTGCGTTAGTTGCAGTGCTTCCTGAATATGCTTCTGAAACGGTTGTCGAGCA 
C AC T TAT CAAACAT CGG CGGCGAAT T AAGAAGGT GAAC AG 

>RXA01082 

TTGACGCAGTGGGGTAATTCGAATGTTGTGGAGGACTATCTCACAGCACTTTTCCGTGCA 
GAAGAATGGGATGAGGAACCAACAACAGGAAAACTCGCTGAAGTAATTGGAGTTACCGCA 
TCAACGGTGTCGGCGACGCTCAAAAAACTCAACCCTGAGGGCTTCGTCAATTACCGTCCC 
TACGGGGACATCGAGCTGACGCCCGCAGGTCGAGACATCGCCATCAACGTGATCAGGCGG 
CGCCGGATCATTGAGACCTATCTGTCTGAGAAGCTTGGATTAGGCGCTCATGAACTACAC 
GGCGAGGCAGATTTATTAGAGCACGCAGTGTCTCCACTGGTGTTGGAGAAGATGTTTCAG 
GCAGTGGGCTATCCAACGTTGGATCCTCACGGGGATCCCATCCCCACCGAATCTGGGGAG 
ATGACCATCAATGATGGACTCATGCTTTTGGGACTAAAAGCTGGCGCATCTGCCACGGTT 
ACACGTGTTAGGGACGGAAACCCATCAGTGGTTCGGTACCTCACTGGAGTGGGAATTACC 
GTGGGCACAACGGTCACGGTCGTTGAAGCTCTTAGCGATATTGCCACACTGCGCCTGCAG 
ATCGGGGAAATGTTTCAAGACATTCCCCTTGCAGTGGCAAACGCAGTGCGCGTAT CACGT 

>RXA0 10 82 -downstream 
TAGTTCAGCGTGCCCAGCGCGCT 

>RXA010 90-upstream 

GCCGGTTTGGGCTGGTTGGAGCTCTAGATCGTAAGTGGTGTCGTACCCATGACGTACCAT 
TAACCACGAACGTTTTAAAGAAGCCACGAAGGAGCCTGAC 

>RXA010 90 

ATGGCGTTACCACTACCCAGCAAGAGCGCTCGAGCACTTGTTACTGGGGCAAGCCAAGGC 
ATTGGCCTCGCCATCGCCAAAGATTTGGCGCGGTATGGGCACAACCTCATTTTGGTTGCT 
CGCCGCGAGGATGTCCTCAAAGAGATCGCCGCAGATCTAGAGAAGAAGCACGGCGTGATC 
GTTGAGGTCCGCCCGGTGGATTTGAGTGATGAGCCAGCCCGCAAGGTGTTGATCGATGAG 
ATCAAGACAAGGGAAATCAACATCATCATTAACTCTGCTGGCATCGGCAAGCTTTGGGCC 
GTTCAAGGACCA 

>RXA010 90-downstream 

T GAT T GG T CT T AT G AGACT GCCA 



>RXA01113 

GGCGATATTTGGGAACGTCCAGGCCTTGATCACACTCAGCGTCGCCTGCTCACCATCGCG 
ATTTTGACCGCGGTGGGCAATGACGGCGAGTTGGACATGCACATTCGTGCTGCTCTGCGC 
GCTGGCGTGGATCAGGAAACCATCGGCGAGGTCATCCTGCACACTGCGGTGTATGCGGGT 
GTGCCGAACTCCAACCATGGTTTCAAGCTGCTGAACAACGCTGTGTCAGACCTTCAG 

>RXA01113-downstream 
TAATTCTCGAAGCTCTCCACGGG 
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>RXA01117-upstream 

TACGAAATCTGGCGATTGTTCGACCATCCCATCAACTCCTCTTTTTGTTCGCATTGCGAA 
CCCTTGTGCATATGATGAACATTACGTTAGCATGTCTCAC 

>RXA01117 

ATGATTAACAAGAGCATTTCTTCCACTGCTGAAGCGGTGGCCGATATCCCAGACGGTGCG 
TCCATCGCCGTCGGTGGTTTCGGCCTCGTGGGCATCCCCACTGCATTGATCCTCGCCCTC 
CGCGAACAAGGCGCAGGCGATCTGACCATCATTTCCAACAACCTAGGCACCGACGGTTTC 
GGCCTCGGACTGTTGCTTTTGGATAAGAAGATCTCCAAGTCCATCGGCTCCTACCTTGGC 
TCCAACAAGGAATATGCACGCCAGTACCTGGAAGGAGAACTCACCGTCGAGTTCACCCCG 
CAGGGCACCTTGGCTGAACGCCTCCGCGCAGGTGGCGCCGGCATCCCTGCGTTTTACACC 
ACCGCAGGCGTGGGCACCCAGGTCGCAGAAGGCGGACTCCCACAGCGCTACAACACCGAC 
GGCACCGTCGCCGTGGTGTCCCAGCCAAAGGAAACCCGCGAATTCAACGGCCAGCTCTAC 
GTCATGGAAGAGGGCATCCGCGCCGATTACGCACTCGTGCACGCACACAAAGCAGATCGC 
TTTGGCAACCTGGTGTTCCGCAAGACCGCGCAGAACTTCAACCCAGATGCAGCAATGAGC 
GGCAAGATCACCATTGCTCAGGTCGAGCACTTTGTAGACGAACTCCACCCAGATGAGATC 
GATCTGCCAGGAATTTACGTCAACCGCGTCGTCCACGTTGGACCGCAGGAAACCGGAATC 
GAAAACAGGACGGTGTCTAAC 

>RXA0 1 1 17 -downstream 
TAATGACTTGGGATCATAACCAA 



>RXA01120-upstream 

ACAGGTAAAGCGCTAAGATGGAACAACCCATTGCCAATATTGTTGGTTAGAGTTGTACGC 
AGTAAATCTTTTCAATCGTGGAAGCGGGTCTCACAGTCTA 

>RXA01120 

ATGGCACGTATGCAGGAAAGCGCCGATCTGCTCAAATGTTCCTTCTGCGGAAAGAGCCAA 
AAGCAGGTAAAAAAACTCATCGCGGGTGGCGCCGTATATATCTGTGATGAGTGCATTGAG 
CTGTGCAACGAGATTATTGAAGAAGAACTCGGTCAAGCTCAACACGACGAGCAGGAGCGC 
AACGAGCTCCCCAAGCCGTCGGAGATTTCAGCCTTCCTTGATACTTATGTCATCGGGCAG 
GACCCAGCAAAACGTATCCTGTCGGTTGCGGTGTACAACCATTACAAGCGTCTCCGCGCA 
TCGGAAACCATCGGTCGTCGCAGGAATGACGAGCCTGAAACCGAACTGGTTAAGTCCAAT 
ATTTTGATGCTCGGCCCCACTGGCTCCGGCAAGACTTTCCTTGCCCAGACTTTGGCAAAG 
CTGCTGGATGTTCCTTTTGCTATCGCGGATGCCACCTCACTGACCGAGGCTGGTTATGTG 
GGCGAGGATGTGGAAAACATCTTGCTCAAGCTGCTTCAGGCTGCTGATTTTGATGTGGAA 
CGTGCACAGCGCGGCATCATTTACATCGATGAAGTGGACAAGATTTCCCGCAAGTCTGAA 
AACCCATCGATCACTCGCGATGTTTCCGGTGAAGGCGTGCAGCAGGCACTGCTGAAAATT 
TTGGAAGGCACTGTCGCCGCAATCCCACCGCAGGGAGGACGCAAGCACCCCAACCAGGAT 
TTCATCCAGCTGGATACCACCAACATTTTGTTCATCGTTGCTGGTGCGTTCTCTGGTCTG 
GAGAAGGTCATCGCGGACCGCAATGGCAAGAAAGGCTTGGGCTTCGGTGTGGAGGTCTCT 
TCCAAGAAGGAAGAAGCCAACATTGTGGATATCTTCAAGGATGTCCTCCCTGAGGACCTG 
GTGAAGTTTGGTCTCATCCCAGAATTCATTGGGCGTCTGCCAGTCGTTGCCACCGTATCC 
AACCTGGATCAGAAATCTCTGGTCAAGGTTCTCACGGAGCCTCGTAACTCATTGGTGAAG 
CAGTATCGACGTCTGTTTGAAATGGATGACGCTGTGTTGACCTTTACTGATGATGCTTTG 
GAGGAGATCGCTAATCAGGCACTCGAGCGCAAAACTGGCGCCCGTGGCCTGCGCGCGATC 
ATGGAAGAGATCCTGGTTCCGATCATGTAT GACCTCCCAGACCGTAAAGACGTTGGCGAA 
GTCAT CATCAACGGTGCCGTTGCCCGTGGCGAAGCCGAACCAGAGATGTTGGAAGCTGTC 
G C AG AAG AAAAG AC C G C G 

>RXA01120-downstream 
TAGTTGGCAGGAGTTATCACCGG 

>RXA012 2 4-upstream 

TTGGCGGCGGGAAGTTCAGGCTTGGGGGCAAACAGTGCTTGGATTTTAGACAAAAAACTC 
ACGGAAGTCATCCTATGGCAGGCGCGCCTAGGATGGTGCC 
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>RXA01224 

ATGAGCATCCTTGACACGTTGAAAACTCCCGTGATTGTCGCCCCGATGGCTGGCGGCCCG 
TCCACTCCCGCGTTGGTCAATGCAGCAGCAGAGGCAGGTTCCCTCGGGTTCTTGGCTGGT 
GGCGTCATGCCTCTTGAGCAGCTGAAACAGGAATTGTCAGAGGTAAAAGGCGTCTTTGGC 
GTCAACCTGTTTCGCCCGCAGACGGATGCGCCTAAGCCTTCAGACATTGATGAGCTGGCG 
GGATTGTTGTCCTCGGCGTTTCGGCAATTTGGCCTCGATGAGCCGACGGTGCCTACGCCG 
GATTTGAGCAATGGGTGGGAGGCTAAATTTGAGGCCGTTCTTGCCGCTAAGCCCGCCGTT 
TTTTCCTGCACCTTTGGTATTTTTAGCGCTGAAGAATTCGCCCGGATCAAAGCCACCGGA 
ATTGAGGCGTGGGTGACGGTGACCAATCCGGAGGACGCGCTGGCTGCGCAGAAAGCTGGC 
GCCAACGCGCTTGTCGTGCAAGGCCCCGAGGCGGGTGGGCACCGCTCTACCTGGTCCATT 
GAAGTGGAGCCGGACGAGCGCGACCTGAAAACCCTCCTCGCAGCTGTCAAACAAGCGGGC 
GTTTACCTCCCGCTCATCGCAGCCGGCGGCCTTTCAACCTCCGCAGACGTGGCAGCAATT 
TTAGAAGCCGGCGCCAGCGCTGCCTCCTGTGGTTCCGCCTTTTTGCTTAGCGACGAAGCC 
GGCACCAGCTCACTTAACCGCGAGATCTTGGACGCCGCCCCAGCACTTGGTTTGGAATCG 
GTGTCATCTCGCGCATTTTCGGGCCGTTATGCCAGGGGAGTGGAAACCAGGTTCACCCGT 
TCGAACGAGGGGTTACCCCCGTTGTACCCATACCTCAACCCAATGATCACATCTTTACGT 
AAGGTGGCGGGAAGTGCAGGGAACTGGGATTACGCCTACTGCCTGGTAGGAGTCGGCCTG 
GAATCGATTGCGAAGGGTAGTGCAAAGCAGATACTGGAATCATTAACACCTTCCGCTTTG 
GGC 

>RXA0122 4-downstream 
TAATGTTGGGGGGAGTGCTTTCA 



>RXA0112 6 

TCCGCAGAATCACTGCCACCAACCCTGTTCCTGAAGCCACCAACAGCTGTCACCGGACCA 
GAGTCCCCAATCCGAATCCCTTCCTTTGCCACCAAGGTGGAATTCGAAGGTGAGCTCGCA 
GTAGTTATCGGCAAGCCCTGCAAGAACGTCAAGGCTGATGACTGGAAGTCTGTCGTTTTG 
GGCTTCACCATCATCAACGACGTCTCCTCCCGTGACCTCCAGTTCGCTGACGGCCAGTGG 
GCACGCGCTAAGGGCATTGACACCTTCGGCCCCATCGGACCATGGATTGAAACTGACATC 
AACTCCATCGACTTGGACAACCTGCCCATCAAGGCACGCCTCACCCACGACGGCGAAACC 
CAATTGAAGCAGGACTCCAACTCCAACCAGATGATCATGAAGATGGGCGAAATTATCGAG 
TTCATCACCGCCTCCATGACCCTGCTCCCAGGCGACGTTATTGCAACCGGTTCTCCAGCA 
GGCACCGAAGCAATGGTTGACGGCGACTACATCGAAATCGAAATTCCAGGCATCGGCAAG 
CTGGGCAACCCAGTTGTGGACGCC 

>RXA01126-downstream 
T AAAAT G G AT C AC C AC CAT 



>RXA0114 7-upstream 

ATAATGATCACCTACTTTAACGGCTTCAGGTGACATTGTGGATTCGCATTGTGGATTCGG 
GGGCCCGCGCTGTTTCCAAGAATTTGGCTACCCTTGTTCT 

>RXA0114 7 

ATGCATGTAACTGACGATTTCTTAAGTTTTATTGCCCTAAGCCCAAGTTCCTATCACGCG 
GCCGCGGCGGTGGAGCGCAGGTTGCTCCATGAGGGGTTCATTCGTCAGGAAGATACCGAT 
GAATGGGATGCCCGCCCTGGTGGGCATGTGACGGTGCGTGGGGGAGCAGTAGTGGCGTGG 
TGGGTGCCTGAGGATGCTTCGCCAGATTCCGGGTTCCGCATCATTGGGTCACATACTGAT 
TCACCGGGTTTCAAGTTAAAGCCCCGTGGGGATCTTTCCTCACACGGTTGGCAGCAGGCC 
GGCGTCGAGGTTTACGGCGGACCGATCCTGCCAAGCTGGCTGGATCGCGAGCTGGCCTTA 
GCAGGCCGCATTGTGCTTGCCGACGGGTCCGTCAAGCTTGTCAACACCGGCCCGATTCTG 
CGCATCCCGCACGTGGCTATTCATTTGGACCGTACTGTTAATTCCCAACTCACCCTTAAT 
CCACAGCGTCACCTGCAGCCTGTGTTTGCTGTTGGTGAGCCCGACGTATCAATTCTGGAT 
GTCATTGCTGGTGCTGCGGTAGTGGATCCTGCAGATATTGTCAGCCATGATCTGATCACG 
GTGGCTACCCAAGATGCTGAAGTATTTGGCGCACATGGGGATTTCTTGGCGTCTGGTCGC 
CTGGATAACCTGAGCAGCGTGCATCCATCCATGACTGCATTGATTGCGGCTTCGCAATCT 
GACGATACTGGTTCGGATATTTTGGTTCTTGCTGCATTCGATCATGAAGAAGTGGGAAGT 
AATTCCACCTCGGGTGCCGGGGGCCCCCTGTTGGAGGATGTGCTCAACCGTACTGCTCGT 
GCGTTGGGTGCAGAT GAAGATGAGCGACGCCGGATGTTTAACCGTTCCACCATGGTCTCA 
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GCTGACGCGGCACACTCCATTCACCCCAACTTCCCCGAGAAGCATGATCAAGCTAATTAC 
CCCATCATTGGTAAAGGTCCTGTATTGAAGGTCAACGCCAACCAGCGCTACACCTCCGAT 
GCAGTCACTTCAGGCATGTGGATCAGGGCATGTCAGATTGCCGGTGTGCCACACCAGGTG 
TTTGCCGGCAACAACGATGTGCCGTGTGGTTCCACCATCGGCCCGATCAGTGCGACTCGC 
CTGGGTATCGATTCTGTCGATGTCGGTATTCCATTGCTGTCCATGCACTCCGCACGCGAA 
ATGGCCGGAGTGAAGGATCTGATGTGGTTTGAACAAGCCCTGGAAGCCTATCTGGTAAAT 

>RXA01147-downstream 
TAACGCCGAGTTCAATCAAGACA 



>RXA01151-upstream 

CCAGGCGTTTGGCTGATGGCGTGGAGCCTCCTCGTCCGCAGCGTAAGGCACGTCGATAAA 
AAGACCTAGTTGGAGGGCGTAAAGGGTTAGAGTGGTGACC 

>RXA01151 

ATGAGTTCACCAACTGATTCTTCGCCCTCTAATTCTTTTAGCGACTTCAACCGGGAGGAA 
CAGTCCCGGTTATCTGATGAGGTGCGCCAGCTCAAGCGCACCAACTCTGATCTTGGGGCA 
CGTAATGCCAAGCTCGCGGAGATGCTGAAGTCGTCTCGGGATAAATTGTCTGTGCTGTTT 
TCTCAGTTGGAGGATATGGCTCAGCCGCCATCGGTGTATGGCACTTTCTTGGAAACCGCG 
AAAGACGGTTCTAATGCGGAGATCTTTGCTGGTGGACGTCGCATGCGTGTGGCTGTTTCT 
CCTATGCTGTGTGCCGCGGATTTGATGCCGGGTGTGCAGGTTCGTTTGGGTGAAGGCAAT 
CAAGTTCTTGAGGCCTGTGATTTTGAACAAACCGGTGAATTAGCCACGTTGATGGAAATG 
ATTGGCCGGGATCGTGCTTTGGTTTCAGATCGCTCGGGGGAGGAGCGCGTCGTCAAGCTT 
GCTGGTCCGTTGATGGATCGCACCGCAAAGCTGCCGCGCCCCGGTGACACCCTGCTTGTT 
GACCGCAAAGCGGGCTACGCTTTTGAGGCGATTGCCAAGACGGAAATTTCGAGGCTTGCG 
CTGGAAGAGGCGCCAGATGTGTCTTATCAGGATATTGGTGGCTTGGATGATCAGATTGAA 
TTGATTCAAGATGCCGTTGAGCTGCCATTTTTGCACCCGGAGATGTACCGCGCCTACAAC 
CTGCATCCACCAAAGGGCGTGCTGCTGTACGGCCCTCCCGGCTGTGGAAAGACGCTGATT 
GCTAAGGCTGTGGCTAATTCTTTGGCCAACCGCATCGGTGAGACTGGCACCTCGTACTTC 
ATCAACGTCAAGGGGCCA 

>RXA01571-upstream 

AAACTACCTGCTGAGAGCTTTGTAATTTACGGTGTGGTTGTGGAGGGGTGCGTCGAGAAG 
CGCTCGTAGGCGCTTTTGATTTTTCGGTAGGCTAACTGGG 

>RXA01571 

GTGAGTATCTCAGTAAAAGCACTACAAAAGTCCGGCCCAGAAGCACCTTTCGAGGTCAAG 
ATCATTGAACGCCGTGACCCACGCGCAGATGATGTGGTTATTGATATCAAAGCTGCGGGC 
ATCTGCCACAGCGATATCCACACCATCCGCAACGAATGGGGCGAGGCGCACTTCCCGCTC 
ACCGTCGGCCACGAAATCGCAGGCGTTGTCTCTGCGGTTGGATCCGATGTAACCAAATGG 
AAAGTCGGCGACCGCGTGGGCGTCGGCTGCCTCGTTAACTCCTGCGGCGAATGCGAACAG 
TGCGTCGCAGGATTTGAAAACAACTGCCTTCGCGGAAACGTCGGAACCTACAACTCTAAC 
GACGTCGACGGCACCATCACCCAAGGCGGCTACGCTGAAAAGGTAGTGGTCAACGAACGT 
TTCCTGTGCAGCATCCCAGAGGAACTTAACTTCGATGTCGCAGCACCACTGCTGTGCGCA 
GGCATCACCACCTACTCCCCAATCGCTCGCTGGAACGTTAAAGAAGGCGACAAAGTAGCA 
GTCATGGGCCTCGGCGGGACTCGGACACATGGGTGTCCAGATCGCTGCAGCCAAGGGTGC 

>RXA01571-downstream 
TGAGGTTACCGTTCTGTCCCGTT 



>RXA01161-upstream 

TTTTTCGTGATCAACAATCCGCTGGCATAGCGTCCAGCAGATTTGATTCTGACAGTGTGG 
TTTGATCGCACACCTGCCTAGGCTACTAGGGTTGGAGACT 

>RXA01161 

ATGAGTGATCCTTCAACAAACAATTTCCCCACATCGGTATATGCACAGCGTCTTGCGGAT 
GCACAAGAAGGCGCACGCAAGGCTGGCTTGAACGGTTTGAT CATCGGTACAGGCGCAGAA 
CTTGCGTATCTAACCGGCAGCTGGATCTCCACCCATGAGCGTCTAACCGCTTTGGTGATC 
CCCAGCGAAGGAACCGCAACCATTGTTCTTCCCGCTGTAGACCGCGGAGACTTAGCACTG 



Appendix A, page 39 



Attorney Docket No.: BGI-132CP 



TCTGCTATTCCAGGACTAGACATCAATGTGGCCGGATGGGTTGATGGCGATAATGCCCAT 
GAGTTGGCCGTAGATGCTCTCGGTGTTTCAGAGTTCGAAGCATTGGGTATTGGTTCCTCC 
ATCACGGCAGATCACCTGATTCCTATCCAGAACCTGGTGGGCTCCACCTGCCGCATGGAG 
TTGGCAGTTCAAGTGCTGAAAGAATTGTTTGTCTCTAAAGACGAAGCAGAGATCGAGCAG 
CTTCGCGGCGCAGGTGCAGCCATTGACCGTGTCCACGCCAAAGTCCCGGAGCTTCTTCAA 
GACGGACGCACCGAAGCAGAGGTTGCAGCACAGCTCAACGATCTCATCTTGGAAGAGCAC 
TCTGAGGTGGACTTCGTGATTGTGGGATCCGCTGAAAACGGCGCGAACCCTCACCACGGT 
TTCTCTGACCGAGTCCTCCGCAATGGCGACATCGTGGTGGTTGATATAGGAGGCACCTTC 
GGCCCTGGTTACCACTCTGACTGCACACGCACCTACATTGTGGGCGGAAACCCTGACGAT 
GCGGATCCAGAGTTCGCTAAGTTCTACCAAGTGCTCTACGAAGCACAGCTCGCAGCCGTT 
GCGCATGTTCGCCCTGGCGTTACTGCAGAATCAGTGGACGCTGTTGCTCGCGATCACATT 
GCTGCGGCTGGATACGGCGAATACTTCATTCACCGCACAGGACACGGCATTGGTCTATCC 
ACCCATGAGGAGCCATTCATCATGGCGGGTAACTCACTCGTGTTGGAAGCCGGAATGGCC 
TTTTCCATTGAGCCTGGCATCTACATTGAAGGAATCCACGGAGCGCGCATCGAAGACATC 
GTTGTGGTGAATGAAGACGGTTGTGAAACCCTCAACAACCAGCCCAAGGAACTGCGT 

>RXA0 1 1 61-downstream 
TGAGCATTCTTCTCCTAGGCGGA 



>RXA01181 

TCTGTACTGCTCGCTCGCGACTTGGTGAACACCCCTTCATCACACCTGTACCCAGAGTCC 
TACTCAGTAATTGCATCCAACGAAGCGTCCAAGCACGGCTTGCAGACCACCATCCTGGAT 
GAGAAGCAGCTTGCTGATCAAGGTTTCGGCGGCATCCTCGCAGTCGGTAACGGCTCCTCC 
CGCAAGCCTCGTCTGCTGCGCATCGATTGGAAGCCACGCAAGGCTAAGAAGTCGATCGCT 
TTGGTTGGCAAGGGCAT CACCTTTGACACCGGCGGAATTTCCATCAAGCCTGGCGCAAGC 
ATGGAGAACATGATCTCCGACATGGGTGGATCCGCATCCGTATTGGCCACCATTATCGCT 
GCAGCTCGTTTGAACCTGTCGATCAACGTCTTCGCGTTCCTACCAATGGCTGAGAACATG 
CCATCCGGTGACGCTTTCCGCCCCGGCGATGTCATCACTCATTTCGGTGGTATCACCTCC 
GAAATCTTGAACACCGACGCTGAAGGCCGCCTCATTCTGGCAGATGCCATTGCTTACGCT 
TCTGAAGATAAGCCTGACTACCTCATTGATGCGGCAACCCTGACTGGTGCTCAATTAGTC 
GCTTTAGGCCTGCGGACTTCAGGTGTCATGGGTACCGATGAGTTCCGCGACAGCGTTGCC 
AAGACTGGCCGCGAGGTTGGCGAGCAAGCATGGGCAATGCCTCTTCCTGAAGAGCTCGAT 
GAGCAGGTTAAGTCCCCTGTCGCTGACCTGCGCAATGTCACCAATTCCCGTTTCGCAGGA 
ATGTCTGCTGCGGGTCGTTACTTGCAGGAATTCGTTGGTGCCGACATCGAGTGGGCTCAC 
GTCGATATCGCTGGCCCTGCATACAACACTGCTGGTGAATTCGGTTACACGCCAAAGCGC 
GCAACCGGACAACCAGTGCGCACCTTCGTTCAGGTTCTGAAGGATCTGTCGGAAAGC 

>RXA01181-downstream 
TAAAC GC T AG T TAAAGAT C AG GA 



>RXA01182-upstream 

GTTAAAACGGAAACTAATACCCCAAAGGATACCGATTCAATTTGTGATGTGTGGTGTTCG 
GGTCATATCAAGCTAAACAGATGCCCCCTACAATAGGCTT 

>RXA01182 

GTGTTCAATTTATTTGGTCGTAAAACTCCTCGCTCTAACCTCCGCCCACCACGCGGTCCG 
GGCGATACTGTGCGCCCGGAAGATTTAAAATTCTTGATGCAATGGGTGCAGGATAAGCCA 
TTTGTTGAGGCATTCGTTGAACCGGAAACGCTGGTCAATGAGATGTCTGTCGTTTTGGTT 
GATGCTCATGGGGTTTTTGTCCGCCGAAGGATCGGCGGTCCCAAAGGGATTGATGTTATC 
GCGAAAAAGCTCGGCGTTCCGGTTTATGATGTTGAGGAGACCGGTTACCCCCAAAGGATG 
CGCGAACGCATTGAATATGAGCGCATCTTAAGAAAGCGTGAGGAACAAAAAGCTCGCCGC 
GCTAAATTTGAGCGCGGCGAGAATCCTGATCTT 

>RXA01182-downstream 
TAACTAGCGTTTAGCTTTCCGAC 



>RXA0118 9-upstream 

C AC C T G C AG AAAAG GAAG CTTAA 
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>RXA0118 9 

ATGATTTCCATTTCCATCGCCGACGACGAAGCCCTGATCGCAAGCTCCCTGGCAACCTTG 
CTCAGCTTGGAACCCGATTTAGACGTCCGACCTACCGCAGGATCCGGTGAAGAACTCATT 
GAAACGTGGGCGGATCCAAGCAACCGAACCGATGTATGCGTCCTTGACCTTCAACTCGGA 
GGCATCGACGGCATCGACACCGCCACCCGGCTCATGGAAACCACCCCAGATTTGGCCGTG 
CTCATCGTGACCAGCCACGCCAGGCCCCGACAACTCAAACGCGCGCTTGCAGCAGGTGTT 
TTAGGATTCTTGCCCAAAACATCCACCGCAGATGAATTCGCCACCGCAATCCGCACCGTT 
CACGCTGGACGACGCTACATCGACCCCGAACTAGCCGCCATGACGATCAGCGCCGGTGAA 
TCCCCATTAACCAACCGTGAAGAAGAAGTCCTCGAACTAGCAGGCCAAGGACTAAGCGCC 
GAAGAAATTGCGGTGGCAGCGCACCTCGCGCCGGGAACCACCCGCAACTATTTATCCCAA 
GCTATGACAAAAGTAGGCGCGCAGAATCGCTTTGAAGCGTTCACGCGCGCCAGGGAATTG 
GGCTGGTTG 

>RXA0118 9-downstream 
TAGCTTGTGGCTTATCTCCTATT 



>RXA01192-upstream 

CCACGGTGAACACCTGCAGGTGGAGCAAGCTAGCCTTGCGCATCCGCCAGAGATTATTCC 
GGAGATTCTTTTTGGTGGATCGTCGCCAGCTGCAGGTGAG 

>RXA01192 

GTGGCTGCACGTTATGCGGACACCTATCTCACGTGGGGTGAAACTCCCGATCAGGTGGCG 
CAGAAAATCAACTGGATCAACGAGCTAGCAGCACAGCGCGGCCGGGAACTGCGCCATGGA 
ATCCGCTTCCATGTGATCACCCGCGATACGTCTGAAGAAGCATGGGTGGTGGCAGAGAAG 
TTGATTAGCGGGGTCACTCCAGAACAGGTCGCTAAGGCTCAAGCCGGGTTTGCAACGTCT 
AAGTCGGAGGGGCAGCGCCGGATGGCTGAGCTGCACAGCAAGGGTCGTGCCTTTACTAGT 
GGCTCAACTGCTCGTGATCTGGAGGTGTATCCCAATGTGTGGGCAGGCGTCGGTTTGCTT 
CGCGGAGGTGCAGGAACAGCCCTTGTGGGCTCGCATGAAGAGGTCGCCGATCGCATCGAA 
GAATACGCAGCACTCGGCTTGGATCAGTTTGTACTGTCGGGTTATCCAAACTTGGAGGAG 
GCCTTCCACTTCGGTGAGGGTGTGATTCCGAAACTGCTGCGCCGCGGTGTGGATATCAAA 
AATCAAGAATCACGAGTTTTGGAACCTGTTGGG 

>RXA0 11 92 -downstream 
TAAACGGG 



>RXA0 12 14 -upstream 

GTTGATATGATGTGGGGTGTTTATGAAAATTTGTTTGAGGGAGTGAAGGCGCATGTTGTT 
GCCAGAGTTGAATCGTCGGACTTTTTTCAAAGGGGCCGGG 

>RXA01214 

GTGCTGGCAGCAACGGTGGTGGGTGCGCAGGTGCTGGTGGCGTGTTCCTCAGATGATGTG 
CGTGGTTATGGGGGAGAGCCGCGGACGTTGCCTATTCCACCAGCAGATTTAGGTACGCGT 
GAGGGATCTAGCGTGCACTTTGCCCTGGAGGCTCAGACTGGGGAGAGTCAGATTTTGCCG 
GATGTCACAACGAAGACGTGGGGTTTCAATGGCACTCATTTGGGGCCGACGTTGGTGGTG 
AAGAAAGGTGATGACGTCCACGTTGATGTGATAAACAATTTGGATGAAATGACCACTGTG 
CACTGGCATGGCATGAAGTTGCCGGCGATTGCTGATGGTGGTCCGCACTCACCGATCGGG 
CCTGGGCAGACGTGGTCACCAACGTGGACTGTGGCCAATGATGCAGCCACTTTGTGGTAC 
CACCCGCACACTCATGGCCTGACAGGTTTGCATGCGTACCGTGGTTTGGCGGGGATGATC 
ATTGTGGAAGATGAAGCAACAGACAAGCTGGATCTGCCACGCGAGTACGGTGTGGACGAT 
ATTCCGCTGGTTTTAATGGATCACCGCTTCTTAGAAGACGGTTCCCTTGATGAGGAAGAC 
CTCCCCGATCTTGGGCTGTTGGGCGATACCCCCACTGCCAATGGCATTACCAATGCGCAC 
TTTGATGCCACCACGCGCCGGGTTCGGTTCCGCGTGCTCAACGGCTCCAATATGCGGTTC 
TATAACTTGGCGTTTTCAGACACGCGCACCTTCCAAGTCATTGCCAGCGATTCCGGTTTG 
CTGGATGAACCTCAAGACCGCACCACCTTGGCTATTGGCCCAGGCGAGCGGTGGGAAATC 
GTCGTGGAGCTAGAGCCCGGCGAGGACGTCACCTTGGAATCTGTAGGTTTTGAGGACAAC 
TACGGCGTCCCTGATGATGAGTTCGTGCCCGATTTCGGCATGTCAGATTCCTTCCAGCTG 
CTCACCATCACCGGCCCTTCCGATGATGCTGCGCAAGCACCTGCTTTGCCGGGCGTGCTG 
GTGAAATCCACCGAACCTGACGTCATCGATGCCACTGAACGCACCTTCATCATGAACACC 
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TTCTCCATCAACGATCTACAGATGGACATGCAGCGCGTTGACGTGGTGATTGACCATGAC 
CAGCCAGAAGTGTGGATTGTCACCAACGACAACTCCGACTGGCCCCACAACTTCCATGTC 
CACGACGCCCGGTTTAAGGTGCTGAAATTTGAAGGCACCGACGTAGAGCTCTTCAACGAC 
GGCTGGAAAGACACCGTCGGCCTGCCACCGGGAGCAACCGCAACTTTAGCCGTGGAATTT 
GGCCACTACCCAGACCCGCAATGGCCCTACATGTATCACTGCCACATGCTCTACCACGAG 
GATCAAGGCATGATGGGGCAGTTCGTCATCGTGGAGCCAGGCGACGAGCCGGCGGCGGTG 
CTGGGGTCGGGCACGGGCTCCAGCATTGACTCCGCCGGCGGACATGCGCAC 

>RXA0 12 14 -downstream 
TAGGGGCGTGGGGCGGCGTCGAT 



>RXA01224-upstream 

TTGGCGGCGGGAAGTTCAGGCTTGGGGGCAAACAGTGCTTGGATTTTAGACAAAAAACTC 
ACGGAAGTCATCCTATGGCAGGCGCGCCTAGGATGGTGCC 

>RXA0122 4 

ATGAGCATCCTTGACACGTTGAAAACTCCCGTGATTGTCGCCCCGATGGCTGGCGGCCCG 
TCCACTCCCGCGTTGGTCAATGCAGCAGCAGAGGCAGGTTCCCTCGGGTTCTTGGCTGGT 
GGCGTCATGCCTCTTGAGCAGCTGAAACAGGAATTGTCAGAGGTAAAAGGCGTCTTTGGC 
GTCAACCTGTTTCGCCCGCAGACGGATGCGCCTAAGCCTTCAGACATTGATGAGCTGGCG 
GGATTGTTGTCCTCGGCGTTTCGGCAATTTGGCCTCGATGAGCCGACGGTGCCTACGCCG 
GATTTGAGCAATGGGTGGGAGGCTAAATTTGAGGCCGTTCTTGCCGCTAAGCCCGCCGTT 
TTTTCCTGCACCTTTGGTATTTTTAGCGCTGAAGAATTCGCCCGGAT CAAAGCCACCGGA 
ATTGAGGCGTGGGTGACGGTGACCAATCCGGAGGACGCGCTGGCTGCGCAGAAAGCTGGC 
GCCAACGCGCTTGTCGTGCAAGGCCCCGAGGCGGGTGGGCACCGCTCTACCTGGTCCATT 
GAAGTGGAGCCGGACGAGCGCGACCTGAAAACCCTCCTCGCAGCTGTCAAACAAGCGGGC 
GTTTACCTCCCGCTCATCGCAGCCGGCGGCCTTTCAACCTCCGCAGACGTGGCAGCAATT 
TTAGAAGCCGGCGCCAGCGCTGCCTCCTGTGGTTCCGCCTTTTTGCTTAGCGACGAAGCC 
GGCACCAGCTCACTTAACCGCGAGATCTTGGACGCCGCCCCAGCACTTGGTTTGGAATCG 
GTGTCATCTCGCGCATTTTCGGGCCGTTATGCCAGGGGAGTGGAAACCAGGTTCACCCGT 
TCGAACGAGGGGTTACCCCCGTTGTACCCATACCTCAACCCAAT GATCACATCTTTACGT 
AAGGTGGCGGGAAGTGCAGGGAACTGGGATTACGCCTACTGCCTGGTAGGAGTCGGCCTG 
GAATCGATTGCGAAGGGTAGTGCAAAGCAGATACTGGAATCATTAACACCTTCCGCTTTG 
GGC 

>RXA012 2 4-downstream 
TAATGTTGGGGGGAGTGCTTTCA 



>RXA012 32-upstream 

TATATTKGTMRCTGGCTKACCGRGMCCGCGCCMWGCGGTTYACCGCCAGCWTCATCKGAG 
WTMGGWCGCAAAATCTTTNCTCAWCCGGCTGCGTCCCCGG 

>RXA01232 

ATGAGCAGGCAGAnnAnCACCTACACGGACAAGGACATCTCGCAGTTCCACTGGACCAAT 
GGCCTGCCGCCGACCGATGATGAATCCCCCGAGTGGATCGCCGCCCGCGACAACGAGTGG 
GAGGGATACACCATCACCCTCGGCGACGATCCCAACGGCACCGAGAAAACCATCACCCTC 
GACGATCTGCGGGAGCTGCCGCAGACCTCGTATGTCGCCGTCMACACKTSCWTSCAGGNG 
CTTGGTCAGCTWCCSCCCSGTGGRCCANGGGGTGCCGGTTACCGTGATGTTTTGTGTCAT 
GACCTTGTGCACACCCTAGACCTTCACCACAGGCATAGTCCTCGGCTGCTCACAATTGAG 
ATCATACCTAAACCCCTGCCCCCAGAAACCCGATGCAAGATCATCGATTTCGATCTGTTC 
GCACCGAACAGTCCCTCGATCGAAGAGTTCTGCAGTCGGCTTAAAATATCGCGGCGCAGT 
TTCTACAACATCCGCAACCGATACCAACAAGATGCCAGTGCAGCGCTGCATCCACGCTCC 
AGCGCCCAGATCACCTCCCGGCGAACATACGATGAATCCATCACCAGTATCTTnGTTGGC 
CATCnCGCGCACCGCCTGAAAGCCCAAGGATnGGGAATACGGTCCGATCTCTATCCGATT 
nCGAAGGCATCTCnCACCnGnGGGAAC 

>RXA0 12 32 -downstream 
TGACTnGnCACCGATTCCAnTCC 
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>RXA01236-upstream 

TTTCCACCAGTTAAGATGTTGTGAGACAAATCCAAACATAGAAGGGCTGTGCATTCTCAT 
GGTTTCAACCACAACATCTCGCTCAATCGCTGGACTGTCA 

>RXA01236 

GTGCTTGTGGCAACAGCACTAATCGCTGGCTGTAGTTCCGCAGAGGATGGGACGGTTGAC 
TCGGGGAGCAGCACAGAGGTCACCACAACCCAAAGCAAGGAAGGTTTTCCTGTCACCGTC 
ACGTTTGCCCCAGAAGCACCTGTGACCATTGAGGAT CAACCAGAGCGCATCGTCAGITTG 
TCCCCAGCGATTACAGAAACCTTGTTCGCTGTCGGGGCAGGGGATCATGTCGTCGCAGTG 
GATGAATACTCAAACTACCCAGAGGACGCACCGCTGGTGCAGGGTCTGTCTGGTTTTACT 
CCCAATGTGGAGTCCATCTTGGATTACGATCCTGACCTGGTCGTGTTGATGTCTGCAGAT 
GATTCCATTTTGACCGGCCTGGATGCTGCAGGAGTGGATACTTTAGTGATCCCCGCAGCA 
GAGAACTTGGATGAGACCTACTCCCAGATTGAACAAGTAGGTCGAGCCACCGGATTTGAA 
GATCAAGCAACAACGGTTGTTGATCAGATGAAAACCGCCATTGATGCTGCAGTTGCCACA 
GTTCCTGAAGAGGTAAAAGAGCAGGGCTTAACCTACTTCCACGAGCTGGGCAGTGATTTG 
TTCACTGTGTCAGAGCAAACCTACATCGGTCAGATTTACGACATGTTTGGTCTCACCTCT 
ATTGCTGACGGTGGCGACGCTTACTCGCAGCTATCCAACGAAGCAATCATTGCGGCAAAC 
CCIGATCTGATTTTCCTCAGCGATGCCAAGGCCGAAAACCTCACTGCAGAAGATATTGCG 
GCGCGTCCAGGCTGGGACACCATTGATGCAGTAGCCAATGGACGTATCTACATTTTGGAC 
GATGATATTGCTTCCAGGTGGGGACCTCGCGTATCCCAGCTGGTGGAAGAAATCGCAGCG 
CAGTTGAATCAGCTTGCTTCTTCTGAAGCTGTGCCGGCCGCTGCT 

>RXA012 3 6-downstream 
TAAGTTTTCGTGCTGAAGAGAAT 



>RXA0125 0 

CTGGATATCGGCGGCATCGAAGCCAAGACGTGGGGATACGTCTCTGACACCGGGGATGCG 
GCCATTGAGGCCACCGCCGGCGACGTCCTCCAGGTCGATATCACCAATGACCTGCCTGAG 
AGCACCTCCATCCACTGGCATGGCATCGCACTCCACAACGCAGCCGACGGTGTGCCCGGC 
ATGACCCAGGACCCCATTGAACCTGGCGAGTCTTTCTCCTATGTTTTTGAAGTCCCCCAC 
GGTGGCACCTACTTCTACCATTCCCACACCGGCCTGCAGCTTGATCGCGGCCTCCACGCC 
CCACTGATCATCCGTGACCCGCAAGACGCTGAGGACCAGGACGTCGAGTGGACCATCGTG 
CTCGACGACTGGGTCGATGGCATTCAGGGCACTCCCGACGATGAGCTCGACAAGCTCACC 
GGAATGGGTTCGGGCGACCATAACGGGAGGATGGGAATGGGAGGTCACGGCCAGATGATG 
CACGGCACCCCGGACCGGGTACTGGGCGGGGATGTCGGCGATGTGATGTATCCGCACTAC 
CTCATCAACGGACGTATCCCCCGTGCTCACCGGACCTTCGAGGCTCGC 



>RXA0 1 2 5 4 -upstream 

CCGATGTTGCCTTCTTAGCAGCTGTTAAAAGGGTAAAAGAAGGGAAGAAAGTGGACGTCG 
AAAAGCGCTAGTGCCACTTGCTTAACTAGACTCGTTTTTC 

>RXA01254 

AT GAAGCTTTCACTGCCTGCACCCCTACGCCGTTTACGCAGCGCTGCCGCCATCATCTCA 
GCAAAAGTTGCGACATCCGCGTCCAAAGCCACAGGTCGCGGATCCGGTGGCATGATCGGC 
GGACTGGTGGCCAGCAAGGTAGACCCGGACATCATGTCCAACCTCATCAACAACCGCCCA 
ACAGTGCTGGTCACGGGCACAAATGGCAAGTCCACCACCACCCGCATGCTGGCCGCCGCG 
ATGCGCAGCACTTACACCGTCGCCACCAATGAAGGCGGCGACAACATGGACGCCGGCATC 
ATTTCTGCGCTGCTCGCTGGCCGAAACGCCTCACACGTGGTCTTGGAAGTCGATGAGCTG 
CACGTACCCGCCGCCATCGAACGCCTCAAGCCCGACGCCCTCGTGCTGCTCAACCTTTCC 
CGCGACCAGCTCGACCGCGTTGGCGAAATTAACAAAATCGAACGTGTCCTGCGCGATGCC 
GTGCGCTCTCGACCTGAGATGACCGTCATCGCCAACTGCGACGACGTCCTCGTTACCTCC 
GTGGCTTTCGACGCCGAAAACGTCATCTGGGTCGGCGCCGGCACCGGCTGGCAAGGTGAA 
TCCGCCACCTGCCCACGCACCGAATCCCGCATCCTCCACGACGGACGCCACTGGAGCGCC 
GAAAAGACGCTTCTCGACGGCCGCACCTTCGCACGCCCCACCCCCTCATGGGAGGTTGAC 
GGTGATACCATCCATTCACCATCCGGCGATCTCACCTTGGATCTCAACCTCCCAGGTCAG 
GCCAACCGTGGCAACGCGGCACAAGCAATCGCAGCCTCCACCGTATTTAATGTGCCCGTT 
TCCTCCGCACTGCCCGCAGTCAACTCCGTCAACAACGTTGCTGGACGCTATTCCACCATC 
ACTGTCGGTGAACACAAGGTCCACCTCCTGCTCGCCAAAAACCCAGCAGGCTGGCAAGAA 
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GCCCTCTCCATGGTTGATCGCACAGCTGATGGCTTAGTCATCGTCGTCAATGGCCAGGTT 
GCCGACGGCGAAGACCTCTCCTGGCTTTGGGACGTCCGCTTCGAAGACTTCGAAAACCTC 
TCCGTCAAAGCCTCCGGCGAGCGCGGCACCGACCTGGCAGTCCGCCTCACCTACGCCGAA 
ATCGACCACGAACTCATCTCCAACCCCGTCGACGCCATCGCAGCCTGCCCTCCTGGCCGC 
ATCGAAGTCCTCGCCAACTACACCGCATTCCGAGACCTCAAAAAGGCTCTGGAGAAAGGG 
ACCGAACAA 

>RXA0 125 4 -downstream 
TAATGACCACCCTCAACATCGGC 



>RXA012 57 -upstream 

GCGAAAATCCCCTGGTCCCGCCCCTGGTCACGAACAGGTAGGGCTTGGCTCACTCGGTTG 
ATTGTAGAGCCTTGGCGCGCATTTGTGGGAAGCTAGATGC 



ATGCATGTTGCTGAATTATCTTTGCCCACTGGAATTATTATCGCGGCGACTCCGCTCGGC 
AACATTGGGGATGCGTCTCCGCGCCTGGTCCACGCGCTTGCCAACGCCACTGTGGTAGCT 
GCGGAGGATACCCGCAGGACGGCGTCCTTGGCTGCTGCGTTGGGGGTGGAAATTAAGGGG 
CAGTTGGTCTCGAACTTTGACCATAATGAACAGGCGCGCGTCGGCAAGCTTATTGAAGCA 
GCGCGCACGGGCACGGTGCTGGTGGTCAGCGATGCCGGCATGCCTGTGGTTTCTGATCCG 
GGTTTTGCGCTTATCGACGCCGCCCACGACGCGAACATTCCGGTCACCTGCTTCCCCGGG 
CCGTCAGCTGTGCCAACTGCGTTGGCATTGTCGGGCCTTCACGTGGGCCGCTTTGCCTTC 
GACGGTTTCGCGCCGCGCAAACAAGGTGCGCGCACCACGTGGTTGGAGTCGTTGAAAACC 
GAAAAGCGCGCGGTATGTTTCTTCGAATCTCCTCACCGCATCGCAGAAACCCTGGCTCAC 
GCTGCCGAAGTTTTAGGTGAACGACGCGTAGCAGTGTGCCGTGAACTGTCCAAAACCTAC 
GAACAGGTAAAGCGTGGAACCTTGCCAGAGTTGGCAGAATGGGCACAAGATGGGGTGCGT 
GGCGAGATCACCGTTGTCATCGAAGGCGCGGGCGATATCGCGGCCGACGTCGATTCGCTT 
ATCGACGCCGCCCAGCAGCGCGTCGATTCCGGCGAGCGGTTGAAAGCGGTGTGCGCAGAC 
CTCGCGAAAATCCATGGCGTGAGCAAAAATGAACTCTACGATGCGGTTATTTCTGCCAGG 
GAAAAT 

>RXAO 1257 -downstream 
TAATCGTTATGTCATTGTGATGC 



>RXA0127 0-upstream 

G CAT G C AC AT GC AGAAAG CCTCGCTCC T AAT AAT C T C GAT AG AG AT C GAT T T AT G CAAC G 
TGCTGGAAAACTAGCTTCAACAGATTCGGAGATCATCTAA 

>RXA01270 

ATGACTAATGAACGAATTTTTCTAT CATCGCCAGATGTAACACAGTTAGAGGAAGACGCA 
TTGGTACGCGCAATCCGAT CAGGATGGATTGCACCGCTTGGTCCAGAAGTTGATGCGTTT 
GAGCAAGAACTTGCTGAGTATTGTGGCCGCAAATATGTTGTTGCACTTTCATCGGGTACT 
GCAGCCCTCCACTTAGGTCTATTAGCACTAGGCGTTGGAGAAGGAGACTTGGTTCTTACA 
TCATCAATGACTTTTGCAGCGACCACCAACGCAATTGTTTATACGGGTGCTGAGCCAATT 
TTCGTGGACTGCGATGAATCTGGAAATATGGATCCAGATCTTTTAGAAAAAGCCTTTGCT 
GAGCTAAAGAGTGAAGGAAAGGAAGTAAAGGCTGTAGTACCTGTCGATCTACTTGGCAAA 
GTTGTTCAGCACGAGAAGATTAAAAAGATTGCTGATGAATACGGGGCAGTAGTGCTTTCT 
GATGCCGCTGAATCCTTGGGCGCCATTCGCAATGGAAAGTCTGCTGCAGCATATGGAGTG 
GCGGCAGCGGTTTCCTTCAACGGAAACAAAATTATGACTACCAGCGGTGGTGGAGCTTTG 
TTAACTGATGACAAGGATATTGCAGACAACGTCCGCTATCTTGCGACACAAGCTCGCCAA 
CCTGTAGTTCATTACGAACACACCGATGTTGGGTATAACTATCGCCTTTCAAATATCCTC 
GCTGCACTGGGACGAGCTCAACTTTCCCGACTCGACAAGATGATTGAGCGTCGACGTCAA 
CACCGTGCGTTCTATCGAGAATTGTTTGCAGGTGTTTCTGGAGTAGAGATCTTTGGCGAG 
CCATCAGGGGTCGATGGTGGCGACACTATTGATAATTTCTGGCTCACTTCTATTCTTATT 
GATAAAGAAGTTGCGGGATTTAGCTCTGAAGATCTTCGATCAGTTCTAAATCAGGCGAAT 
ATTGAGTCTCGTCCCTTGTGGAAACCAATGCATCTCCAGCCAGTATTTAAGAAGTATCGT 
AGCTTCACCAATGAAGAAGGACAGAGGCTATTTGATTCAGGGCTTTCTCTCCCAAGCGGT 
TCAGTACTTGATAATGCGTCAATGAATCGTGTTGAGACTACAATTGGCCAGTTTTTGGAG 
AGTCAGCATGCGATC 
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>RXAO 127 0 -downstream 

T AAG T AC AAAAAC TATGGCGTAG 



>RXA012 7 7-upstream 

TACTACTCGGTTCACGTTTACGTCGGCTGATCCAATTGGAGGCGCCCTCGGAAGCCGCCT 
TAAAAAACCTGCCGGTCAAAAGATCACTAACCTGAACTTC 

>RXA01277 

ATGACTGATTACACGTTCCTCGAAGACATTGACACCCCGGAAGCGCTCGCGTGGGCGGAA 
AAATGGTCGGGGGAAAGCGTCGAAAAGCTAAAAAGCCCAGCCAAGGACGCCCTGGAAGCC 
AGGCTGCTGGCTGCGTTGGACACCGATGATCGCATTGCCTACGTGAGCCGGCGCGGTGAG 
AAGCTGTACAACTTTTGGCGGGACGCGCAGCATCCGCGTGGAGTGTGGCGCACGACCACG 
TTGGAGTCGTATGAAAGTGACCAGCCGGAGTGGGACGTGCTCATTGATGTGGATGCGTTG 
GCGGAGGATGAGGGCGAAAACTGGGTATGGAAGGGCGCGGTTGTGCGCTCGCCGGAGTTT 
GATCGGGCGTTGGTGAAGTTCTCGCGGGGCGGGGCTGATGCGACGGTGATTAGGGAGTTT 
GATCTGGCCACGGCTGCTTTCGTGGATGATTCGCCGTTTGAATTGAAGGAGGCGAAGTCC 
GATGTCACGTGGGTTGATCTGGATACGTTGCTGGTGGGCACGGATACCGGCGAGGGGTCA 
CTGACGGATTCTGGGTACCCGGCGCGGGTGCTCACGTGGAAGCGTGGGACTCCGCTTGAG 
CAGGCGGAGTTGTTCTTTGAGGGGTCGCGTCAGGATGTGGCGACTCATGCGTGGCGGGAT 
TCAACACCTGGTTTTGAGCGGACGTTTGTGTCAAGGTCGTTGGATTTCTATAATTCGGAG 
ACGTCGCTGGAAACCGAGGGTGGCCTGGTCAAGCTTGATGTGCCGACCGATTGCGATGTC 
ATTGTGAAGAAGCAGTGGATTTTTGTGAGTCCTCGGACGGATTTCGCTGGGATTCCAGCA 
GGTGGCTTGGGAGTGCTGCTGTTAAAGGAGTTCCTTGAGGGCGGGCGCGATTTTCAGCCT 
GTGTTTACGCCTACTGAGTCGACGTCGCTGCAGGGATTGGCCACGACAAAGAATTTCCTG 
GTTTTAACGCTCCTTAATAATGTCTCCACAGAAATCGTCACAGTGCCGCTCAATGATCCG 
ACAACGGAGCATGAACACATTGACCTCCCAGAGCATGTCACCGCGCATGTGGTTGCTACC 
TCCCCGTTGGATGGCGATGAAATTTGGGTGCAGGCAGCGAGTTTCACCGAAGCGCCAACG 
TTGCTGCGTGCGGAGCTGCCTGGTGCGCTTGAGGCTGTGAAGAAGGCGCCGTTGCAGTTT 
GAAAATGCTGGTCAGGAGACTCGTCAGCATTGGGCAACCTCGGCGGATGGAACGAAGATT 
CCGTACTTTATTACAGGAGCCTTCGAGGAGGAACCACAAAACACCCTGGTCCACGCCTAC 
GGCGGCTTCGAGGTTTCCCTTACCCCAAGCCACTCCCCGACCCGCGGCATCGCATGGTTG 
GAAAAGGGCTACTACTTTGTGGAAGCCAACCTGCGTGGTGGCGGTGAATTCGGTCCGGAA 
TGGCATTCGCAGGCAACCAAGCTGAACCGCATGAAGGTGTGGGAGGATCACCGCGCGGTG 
CTCGCCGACCTTGTGGAGCGCGGCTACGCAACGCCGGAGCAGATTGCGATTCGTGGCGGA 
TCCAACGGTGGTTTGCTGACAAGTGGCGCGTTAACTCAGTACCCAGAAGCATTCGGTGCG 
GCAGTTGTGCAGGTGCCGTTGGCTGATATGTTGCGCTAT CACACCTGGTCAGCGGGTACC 
TCGTGGATG 

>RXA01277-downstream 
TAGGTGTCGGCAACCATGGGAAC 



>RXA012 8 8-upstream 

TGCTCAATTTCACACCACACGACATCACTGGAAAAACCTGACATCGCCGGCTGATATATA 
TGGAAATATCAACTCCACCCACGTTGCGGGTACGCGCGTG 

>RXA012 8 8 

ATGAATGGTATCGGCGGCTCGGGCGATTTCACGCGTAACGCCTTTGCTTCCACATTTATC 
TCTCCCTCGGCAGCCAAAGTTGATGCGATTTCCGCGATTGTGCCTTTCGCGTCCCATATC 
GATCACACGGAACATGATGCGATGGTTGTCATTACTGAATATGGCTACGCAGACCTGCGC 
GGGCTATCGCCAAAACAACGAGTCCCCAAAATGATTGCCATCGCCCACCCGGACTATCGA 
CCACTGCTGGAAGCATACTTTGACCGGGCGCTGAACAGTGCTGATTCCTATCAGCACACC 
CTGCATGATCTGCGCACCGCCTTCGATTTCCATAATCGCTTGAACTCACAAGGAACCATG 
AAAATCGAAAAAGCA 

>RXA0128 8-downstream 
TAGTGCTTTTCGACGAGCCCTCC 
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>RXA013 02-upstream 

TGGGGCTGCGTGGTGTTCTTCATCATCGCCACCGCTTTGACCTGGATCTACTACGCCCGC 
CCGAACGCTCCATTCCCGGGATAAACCGAAAGGCCAATCC 

>RXA01302 

ATGACTACAACTACTTCTTCTGGGAAGTCTTCTGAAAAGATCAACCCCCTCTTCAAGCTC 
GGCAGTTTCCTAAGAAAAGGCACCGTCGGTTCTGAAGGCCAGCAGATTTTCCTTCAGGGC 
GGACGCCAAGCCGATGTGTTTTATCGCAACCGATGGGCTTTCGATAAAGTCGTGCGCTCC 
ACACATGGCGTGAACTGCACGGGCTCCTGCTCGTGGAAAGTGTATGTAAAAGACGGTGTG 
ATCACCTGGGAATCCCAGGCAGTGGATTACCCAACTACCGGTGCGGATATGCCCGACAAT 
GAACCACGTGGCTGCCCTCGTGGTGCATCATTTTCCTGGTACACCTACTCCCCAACCGGC 
ATCCGC 



>RXA01303-upstream 

AACATGCGGGCGCAGGTCAGAGCTGTTATCTTAGTACTTATCACAGCCATAGGGCGGGCT 
T GAC GGAAAG C C T T T CC G CG T AAC CAT G AAG AG G CATC AC 

>RXA01303 

GTGACACAACTCAACACCAAAGGCGTTGTTCTGCAAGGGTGGGATCCAGAAGATCCTGAA 
CATTGGGACTCGAAAATTGCATGGCGAACCCTGTGGATTACCACCTTCTCCATGATTATT 
GGGTTCTGCGTGTGGTATTTGGTTTCTGCCATCGCTCCCCTACTCAATCGAATTGGATTT 
GATCTCTCAGCAGGTCAGCTTTATTGGCTCGCATCTATCCCCGGTTTGGCCGGCGGATTA 
ATCCGATTGATTTACATGTTCCTTCCACCGATTCTTGGAACCCGCAAATTGGTCGGAATT 
TCCTCCGGTCTATTTTTGATCCCCATGTTTGGGTGGTTCCTGGCTGTCCAAGATTCAAGC 
ACTCCCTACTGGTGGCTTCTCACACTCGCTGCACTCACTGGCATTGGTGGTGGCGTGTTC 
TCTGGATATATGCCGTCCACGGGATACTTCTTCCCCAAGGCAAAATCGGGCACTGCGCTG 
GGCATTCAGGCAGGTATCGGCAACCTCGGCGTCTCGATAATTCAGTTCATGGGCCCATGG 
GTCATGGGTTTCGGTCTGCTGGGCATTGGTTTCCTCACCCCGCAGCGCACCATTGAAGGC 
ACCACGGTGTTTGTGCACAATGCTGCGATTGTGTTGGTCCCGTGGACTATTCTCGCGGCC 
GTTTTATCCTTCCTGTTTCTTAAAGATGTCCCAGTCACCGCAAATTTCCGGCAACAGATC 
GATATCTTTGGCAACAAGAACACATGGATTTTGTCCATTATCTACTTGAT GACATTCGGT 
GCCTTCGCCGGTTTCGCCGCGCAGTTCGGTCTGATCATCAACAACAACTTCGGCATCGCT 
TCCCCGATGGCAGAGACTTATCCAGCTGAGATGCTTCACGCCGGTGCTACGTTCGCGTTT 
CTTGGACCTTTGATTGGTGCTTTGGTGCGTGCTGCATGGGGTCCACTGTGTGACAGATTC 
GGTGGAGCTATCTGGACCTTTGTCGGTGGCATCGGAATGACTATCGCCACTGCAGCTGCC 
GCAATCTTCCTAAGCAGAGCGGAGACACCTGATGATTTCTGGCCATTCCTGTGGTCCATG 
CTTGCCCTGTTCTTCTTCACCGGTCTGGGCAATGCTGGCACCTTCAAACAAATGCCCATG 
ATTTTGCCTAAACGCCAAGCAGGTGGCGTGATCGGCTGGACCGGTGCCATTGGTGCCTTC 
GGCCCCTTCATTGTCGGTGTCTTGCTCTCCTTCACTCCAACTGTCGCGTTCTTCTGGGGC 
TGCGTGGTGTTCTTCATCATCGCCACCGCTTTGACCTGGATCTACTACGCCCGCCCGAAC 
GCTCCATTCCCGGGA 

>RXA01303-downstream 
TAAACCGAAAGGCCAATCCATGA 



>RXA0 130 7-upst ream 

TTCCCCAACCCGCATCCGCTACCCATACATCGGTGGCGTGCTAGTTGATATGTCCGCGAA 
GCCAAGGAACGCCTGGGCGATCCG 

>RXA01307 

GTGCTGGCGTGGCGCGACATTGTAGAAACCCCAGAAAAGCGCAAAGCATATGTATCCCAG 
CGGGGCAAAGGTGGCCTCATCCGCGTTCAGTATGAGGAAGCCATGGAGATTGCTGCGGCA 
GCCCATGTGTACACCATCCGCCAATACGGCCCCGACCGCATTCATGGATTCACCGTTATT 
CCCGCAATGTCGCAGGTGTCTTACGGTGCTGGTACTCGCTTCTTGCAGATGATCGGCGGA 
GTGGCGCTGTCCTTCTACGATTGGTACGCCGACCTCCCACCAGCATCACCACAAACTTTC 
GGCGAT CAAACTGACGTTCCGGAATCTGGCGACTGGTACAACTCCAGCTACCTCATGATG 
TGGGGTTCCAACATTCCGGTGACCCGCACGCCTGACTCCCACTTCATGGTGGAAGCCCGC 
TACAAGGGCACCAAGGTTGTTGTGGTTTCCCCGGATTTCGCTGACTCCACCAAATTTGCT 
GATGAATGGGCACGCATCCACCCTGGTACTGACGGCGCACTCGCCTTTGCCATGGGCCAT 
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GTGATCTTGAAGGAATTCCATGTTGACAAGAAGACGCCGTACTTCATGGACTACATGCGC 
AAATACACGGACTCTCCTTTCCTCGTGGAATTAGATGAGCACGGCGATGGCACCTACACC 
CCAGGTAAATTCCTCACTGCA 



>RXA01308 

GCCGCCACTCCAAATGCCACCCACCGTCTCCTTGTGCTGCAAAAAGATGGCTCAGTTGTA 
GATCCCGGTGGCACTGTCGCGGACCGTTGGGGTGAAGAAGGCATGGGTAAGTGGAATCTG 
CGCTTAGACGGCGTAGATCCAGTGATGACTATTGCAGATGTACAGACTGACACCGAAACT 
GCGGAAGTCCTCTTCCCCCGCTTCGATCTCCCAGCAACTGCCACCCAAGAAGGCCCCATT 
GGTGCTGGCACCATCAGCCGGGGCGTTCCCACCATCACGTTGAATGGCCGAAAGTACACC 
ACTGTCTTTGATGTGTTGCTCGCACACTACGGTGTGAACCGCGAAGAGCTCAACCTTCCT 
GGTGAGTGGCCTAAGGATTTCCAGGATCCAGTCATGGGTACTCCTGCGTGGCAGGAAGAG 
CTCACGGGTGTTCCTGCTAATCAGGCGATTCGTTTGGGTCGGGAATTTGCTCAGAATGCT 
GATGATTCCAAGGGCCGTTCCCAGATCATCATGGGTGCTGGTGTGAACCACTACTTCCAT 
GCGGATTCTATTTATCGCACATTCTTGGCGCTGACCTCTATGTGTGGCACCCAAGGTGTT 
AACGGTGGCGGTTGGGCTCACTACGTTGGTCAGGAGAAACTCCGTCCAATGAATGGTTGG 
GCACAGTATGCCTTTGCTACAGACTGGCAGCGTCCACCACGTCAGATGATCACCACTGGT 
TTCTACTACCTCACCACGGATCAGTGGAGGTATGACAACACTCGTGCTAATCGTCTGGCT 
TCCCCACTGGCTAATCGTGGCACCGTGGGTGACAAAATGACGGCGGATACCTTGGTGGAA 
TCCATGAAACGTGGATGGATGCCGTCATTCCCGCAATTCAACCGCAATCCCCTCATCTTG 
AGCCAGGAGGCGGAAGAAAAGGGCGTGTCTGTTTCTGACCATATTGTTCAGCAGCTCACC 
GATGGTGACTTGCAGTTCGCCTGCGAGGATCCGGATGCACCGGAAAACTGGCCACGCATT 
CTGCTTAACTGGCGCACAAACCTAATGGGCTCTTCAGCTAAGGGCACGGAGTTTTTCTTG 
CGCCATATGTTGGGTGTGGATTCTGATGCATCTGCTGAAAAAAACGCGCCGGAGGATCGT 
CCAAGTTCCATTGTGTGGAGGGATGAAGCTTCCGAAGGGAAGCTCGATTTGATGCTGACC 
AC G GAT 



>RXA0130 9 

ATTGCAGACCACGAAGGTACCCACATCAATTGGGACATGGTCAAAGAACGTTCCGCCGAG 
GTGATCACCTCACCGGAGTGGACTGGTTCCAAGAAGGACGGACGTCGCTACACCGCGTTT 
TCCATCAACATTGAATACGACAAGCCGTGGCACACCCTGTCTGGTCGCATGCACTACTAC 
CTCGACCACGATTGGTTTATTGATTACGGCGAGCAGTTGCCAATCTTTAGGCCACCGTTG 
GACAAGATCCACATCAATGGTGAGGTCGGCCCTGGCCAGTCGGTCACAGGCACCGACGGC 
GAACCAGAAGTAACCGTGCGTTATCTGACCACCCACAACAAGTGGTCGATTCACTCGCAG 
TACTACGACAATCTGCATGTGCTTTCTATTTCTCGTGGCGGCCAGGTGATCTGGATGTCC 
AACAAGGATGCAGAGAAACTCGGTATCGCTGACAACGATTGGATCGAGGCTTATAACCGC 
AACGGCGTTGTTTCTGCTCGTGCGATTGTCTCCCACCGCATTCCTGAAGGCACCGTGTTT 
ATGAACCACGCGCAGGAACCCACCGCTGGCACCCCGCTGAACGAGAAGTCTGGCAGGCGC 
GGCGGAACTCACAACTCTCTTACTCGAATCATGATTAAAACGGTCCATGTTGCCGGTGGC 
TACGGCACT 

>RXA013 09-downstream 

T AACCTATGGC T TAAC T ACAT CG 



>RXA0 132 4 -upstream 

TCCTCAACCCAATGCTTGCCGGCATTGCGATGGCCTTCAGTTCAGTTTTCGTCGTCTCCA 
ATTCCTTGCGTCTGCGAGGATT C AAAGC AAGG AG C AACT A 

>RXA01324 

ATGTCCAACAGCGAATGCCACACCCACGGTTACATCGAAGAAAAGCAGCGTTACCTCGCA 
CGCCTCAAAAGAATCGAAGGCCAAACCCGAGGCATTCACCGCATGATCGACGAGGAACAA 
TACTGCATCGACATCCTCACGCAGATCTCCGCAGTGAACTCCGCACTCAAAAACGTGGCG 
TTCGGCCTCCTCGACGATCACCTCGCTCACTGTGTCAAAGAAGCAGCTGACCTCGGCGGC 
GACGAACTCGACGCAAAACTCAAAGAAGTTTCCGACGCCATCGCCCGCTTCAGTAAGGCC 

>RXA0 132 4 -downstream 
TAAACGGATCCGGTGGCATTGGA 
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>RXA0134 0-upstream 

CAGAATACTTCCGTTGGTTTGCGGAAGAAGCAGTGCGCCTGCCCGGCCGCTACGGACAGT 
CACCTTCGGAATCGGTCACATCGCCGTCACCCGCGCACCC 

>RXA01340 

GTGGGACCAGTGCTGGCGATCACCCCATGGAATTTCCCCATCGCCATGGCCACCCGCAAA 
ATCGCCCCAGCCCTGGCCGCTGGTTGCCCCGTGTTGGTGAAACCTGCTTCCGAAACCCCA 
CTGACCATGGTCAAAGTGGGGGAGATCATCGCCTCCGTCTTTGATACCTTTAATATCCCG 
CAGGGCTTGGTCTCAATCATCACCACCACTCGAGATGCAGAGCTATCGGCAGAACTCATG 
GCTGATCCTCGCTTGGCTAAAGTCACCTTCACTGGATCAACCAACGTGGGACGCATCCTG 
GTCCGCCAATCCGCGGACCGACTGCTGCGCACCTCCATGGAACTCGGCGGAAATGCAGCT 
TTTGTTATCGACGAAGCCGCAGACCTCGACGAAGCCGTATCCGGTGCCATCGCCGCAAAA 
CTCCGCAACGCCGGCCAAGTATGCATCGCAGCTAACCGTTTCTTGGTTCATGAATCCCGC 
GCTGCCGAATTCACCTCAAAGCTGGCGACAGCCATGCAGAACACTCCCATTGGGCCGGTG 
ATTTCTGCCCGCCAACGCGACCGGATCGCAGCACTAGTGGATGAAGCCATCACCGACGGC 
GCCCGCCTCATCATCGGTGGGGAGGTCCCCGACGGCTCCGGCTTCTTCTATCCAGCCACC 
ATCTTGGCCGATGTCCCTGCACAGTCACGGATTGTGCATGAGGAAATCTTCGGACCTGTG 
GCCACCATTGCCACTTTCACCGACTTGGCCGAAGGCGTTGCACAAGCAAATTCCACCGAA 
TTCGGCCTCGCAGCCTACGGATTCAGCAACAATGTGAAAGCAACACAGTACATGGCGGAA 
CACTTGGAAGCCGGAATGGTCGGAATCAACAGAGGCGCCATCTCTGACCCAGCAGCACCT 
TTTGGCGGCATCGGACAATCCGGCTTCGGCAGAGAAGGCGGAACCGAAGGAATCGAAGAA 
TATCTCTCCGTGCGTTACCTCGCTTTGCCG 

>RX A 0 1 3 4 0 - do wn s t r e am 
TGACACATGAGCTGTCCGGTGAA 



>RXA0 1354 -upstream 

TCGGCGCCATGCGCCTTCCAAAAAGGCATTGCTTTTCGACGTCCCCCTACGCTTCGATTT 
TGCAAAATTATTTAGGCAAGGCTACCTTTTGCCTATGCAT 

>RXA01354 

ATGAAGATTAGCCGGCGCGCATTCCTCGGCACACTGCTCGGCGCCACCACCCTTGCTGTA 
ACTGCCTGCGCGCAATCCTCTCAAAACCAAAACTCCTCCGCTTCCTCATCTTCTTCATCC 
TCAGCGGAATCAAGCACCTCTTCATCCTCCTCCGATGAACAGCGCATCGTCGCCCTCAAC 
ACCGGTCAGTTGGACAACCTCCTCCTTCTCGGCATCACCCCAGTGGGCGTCGCCGCTGCA 
AAAAACTCTGACCTGATCCCACAGTTCCTCAAGGATCGCTTCGGTGCAGACATGGACTTG 
GACAGCATCGCCGACTGCGGTCTCCGCCAATCTCCAGACATCGAAGCCATCGCGAACCTC 
AACCCCACCCTGATCTGCGCAAACTCCCGCGCCGACGAAGAGGTCCTCAACAAACTCCGC 
ACGATCGCCCCCGTGGTCACCGGCGAAGGTGGCGGTGAAAACTGGAAGCAAGACCTCCTC 
ACCATCGCAGAGGCAGCAGGCCAGAAGGAAAAGGCTGAAACCCTCCTGAAATCATACGAG 
GACTCAGCAGCCGAAATCGCCGCAAACCAGCCTGCGAACCCACCAACCGTTTCCTTCCTG 
CGCACCAAAGATCAGGAATTCCAGATGTACGGCGCACAATCCATGGCCGGAACGGTTGCT 
GCCGATTGCGGTTACGCCCGCCCAGAAAACCAGCAGTTCACCGACACGGCAGGTCAAGAC 
CTCTCCGCTGAGCTCATTGCCCAAGCTGATGCCGACTGGCTTTTCTACGGCATCAAAGAA 
GGCAACATCAACCCTGAAGACACCCCATTGTGGACTTCACTCAAAGCGGTTCAGTCCAAC 
CAAGCAATCCCAGTTGACGGCGATTCCTGGTACCTCAACGCATCCCTCGTGTCGGCTGAA 
AT CAT C CT C CAAGGC CT C AAAG AC AAC GTCACCGTC 

>RXA0 135 4 -downstream 
TAAGCCGATTTAAGGGCCTCAAA 



>RXA0 135 8-upst ream 

GAGGGTAAACCTTATACTCCGATTCGTTTTGATGTGGTGGCAATCGTTTTGGATCCGCAC 
ACGGGGCGCCCAGAGATCACTGTTTATGAGGATGTGGAAC 

>RXA01358 

ATGGCGCTCGGTAGAACTATATCCACTGCGCAATTAGGTGTGCAGGCAAAAATCGTTCGT 
GTGGAGGCTAATGTTGGCCCAGGATTGCCTGGTACCTACATTGTTGGATTAGCAGATACT 
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GCCATTTCAGAATCTCGGGATCGTATTAAAACTGCGGTGCAAAACAGTGGCTTGATGTGG 
CCAAAGACCAAAGTGATCATTAACCTCTCGCCGGCTTCCATGCGTAAACAAGGTTCGCAG 
TGTGATCTCGCGATGACCGTTGCAGTTCTCGTTGCCCATGGCTCTAACCCCAAAGCGAAG 
TTTCATGCGCAGAACACGTTATTTCTGGGTGAGGTGGCGCTTGATGGAACCTTGCTCCCT 
GTTACTGGAGTTCTTCCAGCGCTGTTGGCCGCGAAGGAGGAAGGTATTGGCAAGATTGTG 
ATCCCGGAGGGAAATGCCCAAGAAGCAGGACTGGTTGAGGATCCTTCAGTCTTTTTGGCA 
CATTCCATCGACCAGGTCTTGCGATGGCTTGATGGGGAAGAGGCGTTGCCTCAGCCTGGA 
CTATTCAATGAT GAAAATAGCCTCAAACTGCCTGATATGCGTGATGTGGTGGGACAACCA 
GAAGCTAGGTTTGCTGCAGAAGTAGCTGCTGCCGGTGGTCACCACATGCTGATGATTGGC 
CCTCCCGGTTCTGGAAAATCCATGATCGCCGAGCGGATTCCCAGCTTGCTTCCCGAACTG 
TCGCCCCAACAAATGATCGAGGCGACGGCAGTGCATTCCGTTGTGGGGCGAACCTTTTCA 
GGGCCGGTGTCGAGGGCTCCGTTTATTTCCCCACACCACAATGTCAGCAAGGCTGCTCTG 
CTCGGAGGTGGCTCGGGATCTCCTCTTCCGGGTGCTATCAGCCTGGCGCATCATGGTGTG 
TTGTTCCTGGATGAGGTTAGTGAGATTCCAGCGTCAATCCTTGATTCTTTGAGGACTCCA 
TTGGAATACGGCTCGATCCGCATCATCAGATCCCGCCATGATGTCACCTTCCCCGCACAG 
TTCCAGCTCATCCTCGCGGCCAATCCGTGTAGATGCGGTGCAGAACAGCCTCAAGAATGT 
GTCTGTTCTGGCTCAGCTCGCGCGACGTACCTTAATAATCTTTCGGGTCCGTTGAGGGAT 
CGCTTGGACATGGTTGTTGCCACCCACTCTAAAGGTGCAGTGCTGCGTAGTGATGACGTT 
GAGGCATCTGCTCCCATTGCTGATCGGGTGGCACAAGCTCGTGAGAGGGCAGCTTTCCGA 
TGGCGCCGTTCTGGACTGGGAAATCTTGTTAATGCACACGTAGATCCACACTTCTTGCGG 
AGGAATTTTGCCGCAACAGAAGACGCCATGGTGTACCTCGGCGCGTTCCTGGCGGAAGGA 
ACAATCTCCCAACGTGGCTGCGATCGGGCCATAAAACTGGGTTGGACCTTGTGCGATTTG 
GATGGGGAACAGCAGCCCAATCTTGACCATATTGCGCGAGCCATGGAGCTTCGGGGCACT 
ACATACAGTGAGGTAGCAGCA 

>RXA01 358 -downstream 
TGATTGACTCCCGCTTGCTGGCA 



>RXA01385-upstream 

ATCACACTTTCATTCGCAGTGTGATCTGAACTACATTTCTGGTTACTGTACGGAACACGC 
T C C G T G AAT GAG AT AG G AAAT C C C C T C G AAAG G AC C AG A C 



ATGCAGTTTCATTATGAAGGATACGCAACCGGTGACCCAATGGAGATGCGCGCGGAAGGT 
AGCGGAATCAACCGCCCGGACGATCTCCCCGAGGTCATGGATGTTCTCATCGTTGGTGCA 
GGTCCGGCTGGCACCATCGCAGCGGCTCAGCTTTCCCGATTCCCCAATGTGACCACCCGC 
CTCGTAGAGAGAAGCGACCGTCGCCTCGAACTAGCCAATGCAGATGGCGTGCACTCCCGA 
ACCATTGAAACTTTCCAGGCATTTGGTTTCGCCCACGAGATCCTCGCCGAAGCTCATGAA 
ATCACCGACATGGCGTTCTGGAAGCCGGACCCGCAAAACCCTCGTGAGATCATTCGCGAC 
AACAGCACCCGCGAGCTGCCACAGCACATCAGTGAATTTCCGATGGCGTTGCTCACCCAG 
AC C C G CAT CAT CGACCACTT C AAC CGGTTCAT G AAG AAC T C C C C AAC C AG GAT G AAG C C T 
GACTATGGATACGAGTTCGTGGACTTTGAAGTAGAAGAAGACGCAGAATATCCGGTAATT 
GTCACCCTCCGCCGCACCAGTGGCGAGCAAACTGGCGAATTGGTCACCGTCCGAACCAAG 
TACCTGGTCGGTGCCGATGGTGCACGAAGCCAAGTGCGCAAATCACTGGGATACCGACTC 
CAAGGTAAGCAGGCTAACCACGCTTGGGGTGTGATGGATATTCACGCGAACACCGAGTTC 
CCCGACGTGCGCAAGAAGTGCACCATCAAATCTGATTCGGGTCGCACCATCTTGCTCATC 
CCACGTGAGGGTGGCTTCCTCTTCCGTCTCTACGTTGACCTGGGCGAAGTACCTGATGAT 
GGCAGCAAGGCTGTTCGTGATACCCCACTCCAGGATGTCATCGACACCGCGAACCAGATC 
ATGGCTCCATTCACCCTCGACGTGAAAAACGTTGTGTGGAACTCCATCTACGAGGTAGGC 
CACCGCGTCGCAGACCATTTCGATGACCGTGTTTCAGAAAAAACCTCGAGCGAACACCCA 
CGCATTTTCATTGCTGGCGACGCCTGCCACACCCACAGCGCTAAGGCTGGCCAGGGCATG 
AACGTGTCCATGCAGGACGGATTCAACCTTGGCTGGAAGCTTGGACATGTGGCCAGCGGA 
AATAGCCCACGCGAACTACTTCAGACCTACGCTGAAGAGCGCGAAGACATTGCCTACAAG 
CTCATCGAGTACGACAAGAACTGGTCAACACTCATGGCAAAGCCAAGCAGCGAAATGGGC 
AGTGCCCAAGACCTTGAGGATTTCTACCGCGCGAACTCTGAGTTCAATGCCGGCTACATG 
ACCCACTATCCTCCTTCTTCCATCACAATGGATGGCAGCAACCAAGATCTGGCAAAGGGC 
TACCCAATTGGCCGACGCTTCAAGTCAGCGATGGTTGGTCGAGTCTGCGACTTCACCGAA 
ACACACCTCGGTCACCAAGCAACAGCCGACGGACGCATGCGCGCATACGTCTTCGCAGGA 
TCCGATGCACTTAACGGCGAGGGTTCTGAGCTAGACCGCTGGGCAGAATGGGCAGAGGCG 
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AACCTTGACCCCACGCTTGTCGACGCCAAGGTGATTTACCAAAGCCCTTATACCGAGCTC 
GACACCCGCCAGGTTCCATCCGTGTTCAAACCTGCAGTCGGGATCTTCGAACTGACCAAT 
GTGGAAAACTCCTTCGGTATCACCACGGACTCCGACATCTTTGATAGTCGCGAGATCTCC 
CGCGATGGTGTCGTGGTGGTAGTCCGACCAGACCAATACGTTTCCGGAATCTTCCCACTC 
ACTGATACCCAAGGGCTTGGCGAATTCCTCACCGGATACTTCCCCAAAATGAAAGGCGCA 
CATCAGCTAATCAACGCGAAC 

>RXA0 138 5-downstr earn 
TAAGGCACAGCTGTTAAAACAGT 



>RXA01412-upstream 

CGCCTTCTTTGCAGCTGAGAATTAACTCACCCTTGCCCTTATACCCCATAGGGGTATAGC 
CT T GAGGG AGAGAG T AC T T CACCT GAAAGGGGCC AGT GAC 

>RXA01412 

ATGGCATTAAAGAACTACACCGTTGAGGGCATGACCTGCGCACACTGCGTGGCATCGGTA 
ACTGAAGAGGTAAGCGAAGTTAATGGCGTTAGCGCTGTTGACGTCACTCTAGAATCAGGA 
AACGTCGCTGTCAGTGGCGAAGGTTTCAGCGATGCAGAGATCCAGGCTGCTGTAGAGGAA 
GCCGGCTACAAGATCGTTGCCTCC 

>RXA01412-downstream 
TAAAGCACCCAAGAACATTTAAA 



>RXA014 2 6-upstream 

AAAAAGCACCATTCGGCAGCCAACACTCAAGCTTCTTAAGTTGAGTCGTTATAGTTGAGT 
GTTGTACCGCTCGATATCTTGCCCGAAGGGGACTTTTTTC 

>RXA014 26 

ATGACCACGCCTCCAGCAGCCGCTGAAATTTTCGGGGACAACCTCGAAAAAGCCATTGCA 
TATCATGAATCTTTGGCAACAGATGGATCCGTCCGCGGATTCATCGGCCCCCGTGAAGTT 
CCCCGCCTGTGGGATCGCCACATTCTAAACTGTGGTGTCATCGGCGAAGCTATGGATGAG 
GGCATCTCTGTTGCAGATATTGGTTCTGGTGCGGGACTGCCAGGAATTCCTCTTGCTATC 
GCACGCCCAGATCTCAACATCACTCTCATTGAGCCATTGCTCAAGCGTTCGGTGTACCTC 
AACGAGGTAAAAGAAGCCCTGAACTTGGACAATGTCACCGTCGTTCGTGGTCGTGCTGAG 
GAAAAAGTGGTGCGCAAGCAGGTCGGATTGGTCGATATTGTCACCTCCCGAGCTGTTGCT 
CCACTGGGCAAGCTAGCGACCTGGTCGTTGCCGCTGGTGAAAATCGGTGGACGCATGGTG 
GCCAT GAAAGGCTCCAGCGTTGAGGAAGAAATTGAGCGTGACGCCAAGGAAATCCGCAAG 
GCTGGCGGCACTGACATTAAGGTTTATACCGTGGGTGAGGCGCTGTTGAGCGAGCCCACA 
ACACTTATTTCAATCCGCAGGGAAAAG 

>RXA0142 6-downstream 
TAACCATCCACTTCGGTGGAATG 



>RXA014 27-upstream 

CACTTCGGTGGAATGGGTACAGCGTTAAGCACTAATGTGGAATCGATGACGTGTGCATGA 
AGAAT T C GC AT GC AC AG G AAGAT AGG GAT GG T TGACGTCG 

>RXA01427 

ATGGAAGACACTACTTGGGAAGACACACCAATTGCTGCGGCGGCGCGTCGTGCAGCTCAG 
GTGATGACACCCAACTCCCTGACGTTGCCGAAACCTAAAGAACCACGCCTAATTACCATC 
GCCAACCAAAAAGGCGGCGTTGGTAAAACCACCTCCACGGTGAATTTGGCTGCGTCTTTA 
GCAATTCATGGGCTTAAAGTTCTCGTCGTGGATTTGGATCCGCAGGGAAATGCGTCGACA 
GCGTTGGGTGTCGAGCACCGCTCTGGAACCTTGTCATCTTATGAACTACTGATCGGTGAA 
TGCACTGCTGATGAAGCAATGCAGCCATCCACAGCTAACGAAAACCTCTTCTGCATTCCA 
GCAACCCTGGATCTTGCTGGCGCAGAAATTGAATTGGTCAGCTTGGTCCGCCGCGAATAC 
CGTTTGGCGGATGCGTTGGGCCGTGAGTTCATTGACAAGCACGATTTTGATTACATGATC 
ATTGACTGCCCACCGTCTTTGGGTCTGCTCACCATTAACGCCATGACCGCGGTGAATGAA 
GTGCTCATTCCGATCCAGTGTGAGTACTACGCTCTGGAGGGCGTGGGCCAGCTACTGAAC 
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AACATCACTATGTTGCGTCAGCACCTGAACCGCCAGCTGCATATTTCCGCGATCTTGCTG 
ACCATGTATGACGCCCGCACCAACCTCGCAGAACAGGTGGCCACAGAGGTTAAT GATCAC 
TTCGGTGACGTGGTGTTGGGTAACAAGATTCCACGTTCAGTGAAGGTGTCTGAAGCTCCT 
GGCTATGGGCAGACTGTCATTGAATATGATCCAGGTTCCAGGGGCGCCATGGCGTATTTG 
GATGCTGCTAAAGAATTGGCCACTCGTGGCGATTACTTGCCTAGCGATGAATCCGGTCCG 
ATCGGCCTAAAACCTGCGAAA 

>RXA014 27-downstream 
TAGCAGTAAACTTCTTTGAATAC 



>RXA014 28-upstream 

GCGATGAATCCGGTCCGATCGGCCTAAAACCTGCGAAATAGCAGTAAACTTCTTTGAATA 
CGTTAATTGTTGTGCTGTACGAAAGGTGCGTCTAAGAGCG 

>RXA014 2 8 

ATGGCTCAGAACAAGGGTTCCGACAAGTCCCAGACGGAAAAGCGTAAGGGCGGTCTGGGG 
CGCGGTCTGGCCGCACTTATTCCCTCAGGACCAAGTAATTCCCCAGGTCTTGGTGGCGGT 
GCGGCTGACATCATTTTGGGCGGTACCGTGGGTGCGCGTACTGCTGCAGCTCCCAAGCGT 
GAGTCCACACCAGCAGCTCCTGCACCTGAGGCTCCTGCGCAGGCCGCTCCACAACACACT 
GAGGCCACAAAGCCAGAGGTAGTTCCAGAGCCAGCAGCTCCTGCTCCAACGCAGTCAGCA 
CAGCAGGAAGCGCCGCAGGCACAGCCAGCACAGCAGTCTGAGTTCGGCGCATCCTACCTT 
GAGATCCCGATCGAGCAGATCCGCCCCAACCCGCAGCAGCCTCGCCATGAGTTTGATCCG 
CAGGCACTTGACGAGTTGGTGCATTCGATCAGCGAGTTCGGCCTCATGCAGCCGATCGTG 
GTGCGCAGGTCCGAGGATGGCTATGAGCTCATCATGGGTGAGCGTCGTTGGCGTGCATCC 
AAGCGAGCTGGCCTTGAGGTTATCCCGGCGATTGTCCGTGAAACTGAAGACAGCGCGATG 
CTGCGCGACGCCCTTTTGGAAAATATCCACAGGGTGCAGCTGAATCCTTTGGAAGAGGCA 
GCCGCCTACCAGCAGTTGCTGGAGGAGTTCGGTGTCACCCAGGCAGAGCTGGCCGATAAG 
CTGGGCCGTTCCCGTCCGGTAATCACCAATATGATTCGTCTGCTGGGCCTTCCAGTCAAC 
GTGCAGACCAAGGTGGCAGCCGGTGTGCTGTCTGCAGGCCATGCACGCGCATTGCTGGGG 
CTCAAGGCCGGCGAGGATGCTCAGGACACCCTGGCGACCCGAATCATCGCTGAGGGCCTG 
TCTGTGCGTGCTACTGAGGAATTGGTGCTGCTGCACAACCGTGGTGATCAGGATGAGGAG 
AAGAAGCCACGCGAAAAGGCTGCAACTCCTGAGGTCTTTACCCGTGCGGCTGAGTCCTTG 
GCGGATAATTTGGATACCAAGGTCTCGGTGATGATGGGTAAGAAGAAGGGCAAGCTCGTG 
GTGGAATTCGGCGACAAGGATGATTTCGAGCGCATCATGTCCTTGATCCAGGGCCAA 

>RXA014 2 8 -downstream 
TAATTTTAAGTTTGGCGCCATGC 



>RXA0 14 30 -upstream 

GAAAAACTAGAGAAGCACCTCTAGCTGGTATTCTTACTGCAGTCACGTGGATGAACTATA 
T C CAT T G AT AAT TTT G AAC AT GAAT G AT G G AAGG AG C AG G 

>RXA014 30 

GTGTCTAAAGTCCTGAGAGTTGGCGATCGCAGCCCGCGCGTGGCAGAAGTGCGCACTACG 
CTCGCTCGCCTCGGTGTGATTGAAGGCTATTCCAGGGAGATGTCTGCAAAGACAGAATCC 
C AGAAGT T CC ACG AAG AAG AGAC GC T T T T C G AC GAAG AAC T C AGC C T C AG CAT CAAG T C A 
TTCCAGCAAGCTCGAGGAGTCGTTCCCTCCGGGCTTATTGACGACCCCACCCTGCGCGCA 
ATCCGCGAAGCCTCCTACACCCTGGGAACCCGCGTGCTGGCCTACCAGCCCGGCAACCAG 
CTTGTTGGTGACGACGTTGTAGAAATCCAATCCCATCTCCAAGAGCTCGGCTTCTACGCC 
GACCGTGTGGATGGACATTTTGGCGAGCTCACACACAAAGCTGTGATGAACTACCAACTC 
AACTACGGCATGCAGGTAGACGGCATCTGTGGCCCTGACACCATCCGTGCGCTGTCCCGA 
CTTGGTCTGCGCATCAAGGGTGGCTCTGCTCAAGCTATCCGTGAACGCGAACGCATGCGC 
AATGCAGGCCCACGTCTTGCTGGCAAGCGTGTGGTCATTGATCCTGCGCTTGGGGGCTCC 
AACAAGGGTCAGATCGTGAAAGGCCCCTACGGTGAGATCTCTGAGGAAGAAATCCTCTGG 
GATTTGGCCACCCGCCTGGAAGGTCGCATGATCGCAACAGGCATGGAAACCATTCTGTCG 
CGCCCGCACATGGATGATCCCAGCAGCCGTGATCGCGCGTCGATCGCGAATGCTTTCGGC 
GCTGACCTCATGCTGAGCCTGCACTGCGATTCCTACCCGAATGAAAAAGCTAACGGCGTG 
GCCAGCTTCTACTTCGGTTCGGAAAACGGCACCAACTCCTTGACCGGTGAAACGCTCTCC 
GCGTACATCCAAAAAGAGATCGTTGCCCGCACCCCACTGAACAACTGTGGCAGCCATGCC 
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CGTACCTGGGATCTGCTGCGCCTCACGCGCATGCCCATGGTGGAAGTTGTCACCGGTTAC 
CTCACCAACCCCGATGACCTGGCAGTTCTGACTGATCCACAAATGCGTGATCACATTGCC 
GAAGCCATCGTTGTCGCCGTCAAGCGCCTGTACCTCCTTGATGAGGAAGCACAGCCCAAG 
ACCGGAACCTTCAAGTTCTCTGAGCTGTTGCAATCAGAGCAGGCTGGC 

>RXA014 30-downstream 
TAAATCGCGCCCATCTCTTGAAG 



>RXA014 35 

CCTCTTGACCTAGGCTTTACCACCGAAGCACGCCAATGGCTCGAAACCCTAGAGGGACGC 
ATCGGCGACGACTGGCGACACAAATGGTTCTCCGGAATCACCTACCTCCTCCTCGACGAC 
TACGCCACCGCCCAAGTATTCTTCAACCACGTCCTGACCATCCTGCCCGGCGAAGCCGCT 
CCTAAACTAGCCCTCGCAGCTGTTGACGAACTCATCCTCCAACAAATCGGCGCCGAATCC 
ACCGCCTATCTCACCCCAGACATCGTCTCTGCAACCGCGACCCTCAGCAAAGATTTCGAA 
GACCTCGACGCCTCCGCCTTCGAATCACTCAGCGACACCTGGTCCCACATCTCCAGCGAC 
CCACACGTAGTCCGCTTCCATTCACTGCGCCTCTACGCACTTGTCTGGGCAACCAACCCC 
ACCACCGTGTCCTCCGCGTTCGGGCTCGCCCGCCAACTCATGGCCGAAAACCAAATCGAA 
CTCGCAGTCCAAGCCCTAGACAAACTCCCCCAATCATCCACCCACTACCGAATGGCCACC 
CTCACCACCATCTTGTTGCTGGTCAGCTCCAATTTGAGTGAATCCCGCATCCGACGGGCT 
GCCCGCCGACTCACCGAAATCCCCACAAACGAACCCCGCTTCAACCAAATCAAAATTGCC 
ATCATGTCGGCAGGCCTCAGCTGGCTTCGAGAGCGAAAACTCAAAGCTTCCGCCTCCGCG 
AACCCTTTGTTTGAATACCCGTTCTCCCAAAAAGGCCTGCGCACCGGCATCTCCGAGGCA 
CTCCGCATTCAGGCACGTTCTGCACCGTTCCCGCACCACCGTTACGCACTTGTGGATATG 
GCGAATGCCGTGCGGCCACTGAGTTGGTTC 

>RXA014 35-downstream 
TAGCTGTTTTGACTTGGGGCTAT 



>RXA0 14 37 -upstream 

ACTATGTAAGAAATCACAACCTCCCCTCATTAGTGCCAGGAGGCACAAGCCTGAAGTGTC 
AT CAAT GAG AAG GTTCAGGCT G AAAT T AG AAAG GC G AT G T 

>RXA014 37 

ATGTCTGACACACCGACCTCAGCTCTGATCACCACGGTCAACCGCAGCTTCGATGGATTC 
GATTTGGAAGAAGTAGCAGCAGACCTTGGAGTTCGGCTCACCTACCTGCCCGACGAAGAA 
CTAGAAGTATCCAAAGTTCTCGCGGCGGACCTCCTCGCTGAGGGGCCAGCTCTCATCATC 
GGTGTAGGAAACACGTTTTTCGACGCCCAGGTCGCCGCTGCCCTCGGCGTCCCAGTGCTA 
CTGCTGGTAGACAAGCAAGGCAAGCACGTTGCTCTTGCTCGCACCCAGGTAAACAATGCC 
GGCGCAGTTGTTGCAGCAGCATTTACCGCTGAACAAGAGCCAATGCCGGATAAGCTGCGC 
AAGGCTGTGCGCAACCACAGCAACCTCGAACCAGTCATGAGCGCCGAACTCTTTGAAAAC 
TGGCTGCTCAAGCGCGCACGCGCAGAGCACTCCCACATTGTGCTGCCAGAAGGTGACGAC 
GACCGCATCTTGATGGCTGCCCACCAGCTGCTTGATCAAGACATCTGTGACATCACGATC 
CTGGGCGATCCAGTAAAGAT CAAGGAGCGCGCTACCGAACTTGGCCTGCACCTTAACACT 
GCATACCTGGTCAATCCGCTGACAGATCCTCGCCTGGAGGAATTCGCCGAACAATTCGCG 
GAGCTGCGCAAGTCAAAGAGCGTCACTATCGATGAAGCCCGCGAAATCATGAAGGATATT 
TCCTACTTCGGCACCATGATGGTCCACAACGGCGACGCCGACGGAATGGTATCCGGTGCA 
GCAAACACCACCGCACACACCATTAAGCCAAGCTTCCAGATCATCAAAACTGTTCCAGAA 
GCATCCGTCGTTTCTTCCATCTTCCTCATGGTGCTGCGCGGGCGACTGTGGGCATTCGGC 
GACTGTGCTGTTAACCCGAACCCAACTGCTGAACAGCTTGGTGAAATCGCCGTTGTGTCA 
GCAAAAACTGCAGCACAATTTGGCATTGATCCTCGCGTAGCCATCTTGTCCTACTCCACT 
GGCAACTCCGGCGGAGGCTCAGATGTGGATCGCGCCATCGACGCTCTTGCAGAAGCACGC 
CGACTTAACCCAGAACTATGCGTCGATGGACCACTTCAGTTCGACGCCGCCGTCGACCCG 
GGTGTGGCGCGCAAGAAGATGCCAGACTCTGACGTCGCTGGCCAGGCAAATGTGTTTATC 
TTCCCTGACCTGGAAGCCGGAAACATCGGCTACAAAACTGCACAACGCACCGGTCACGCC 
CTGGCAGTTGGTCCGATTCTGCAGGGCCTAAACAAACCAGTCAACGACCTTTCCCGTGGC 
GCAACAGTCCCTGACATCGTCAACACAGTAGCCATCACAGCAATTCAGGCAGGAGGACGC 
AGC 

>RXA0 14 37 -downstream 
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TAATGGCATTGGCACTTGTTTTG 



>RXA01 4 58 -upstream 

GCCATTAGAGTTCATATTTACCAATCTACAAGGCAACTATTTCCTATTGCTACGATCCGA 
ACAACGCTGTAAGCGAACACAGGT TGTAGGGT GGATAT TC 

>RXA014 58 

GTGAATCGCCGAATCAAGACTCTGACGTGGGGTGCTATCCCTTTGGTGCTGCTGGCATCG 
TTGGTAAGCATTGACCATATTCCGGGAACAAACATCAACTTGAGCGTGCCTTATGCCGCT 
GAAGGCCCAGGTCCTACGATCAATACGCTTGGTCAGGTCGACGGCGAGGATGTTGTGTCC 
ATCAGTAGTGCTGATCTGGATGAGACCGAAGGTAACCTGAACATGACCACTGTGTCGGTT 
CGTTCCGGCATGACATTGTCGCAGGTAATTTCCCGATGGCTGTTTACCGATGACACAATC 
GTTCCCATCGAGCAGGTTTTCCCTCCCGGCCAATCCACCGAGGAAGTCGAAGAATCCAAC 
CGCACCGCGTTCATCTCTTCGGAGTCTTCCGCAACGATCGCCGCGATGAATTACCTCAAC 
ATTCCCGTCGAAGTTGAAGTTGCAGAAGTCCTCACCGACAGCGCCGCAACCGGAATTTTC 
GAACCCGGCGACAAACTTCTCAGCATCGACGGCACCGCAATCTCCACTCCCGGCGATGCA 
C AAAC CAT CGTGCGATC G AAAG CTCCCGGCGATGAGATCACGATTTCCTAC GAG AG AAAC 
GATGCGGAATCTCAAGCAACCATCACTTTGAGGGAACACCCGGATGATTCTTCGGTGGCG 
TTGTTGGGTATTTCAATGTTGTCGGTGCCTTCGAGCGCGATTGAGGTTGATTACAACTTG 
GAAGATATCGGTGGTCCGAGCGCTGGCATGATGTTTTCGTTGGCGGTCGTCGATAAGCTT 
TCGCCTGGCGCGCTGAATGGTGGCAAGTTTGTCGCTGGCACTGGCACCATCGCGGAGGAC 
GGGTCGGTGGGCCCGATTGGCGGTATTGCGCACAAGGTGCGCGCTGCGGAGGACGCGGGC 
GCGGAAGTGTTTTTGAGCCCTGCGGACAATTGCGCGGAGGCGATGAGTGCGAAGCCTCAG 
GATATGACGATCTTGAAGGTGGATTCGTTGTCTCAGGCAATCGATCAGATGGCTGCCTAC 
AACGAGGGCTCTGATTTCCAGACGTGTGGC 

>RXA01 4 58 -downstream 
TAGTTTTTAGACGCTGAGGTTTC 



>RXA014 61-upstream 

TCGACTATGACGAGACCCGTGAAAACTTCGCGCTTGGTTACAAGTTCGACATCGTCCTTC 
GTGGCCGCAACGCCACCCCATTTGAGTAAAGGGTTTTGCA 

>RXA014 61 

ATGATTGATACAGGGAAGAACGGCGAGTTCCGCTACGAGCAGTCGAATATCATCGATCAG 
AACGAAGCCGAGTTCGGCATCACTCCTTCACAGACCGTGGGCCCTTACGTCCACATCGGT 
TTGACCCTTGAAGGTGCGGAGCATCTCGTGGAGCCAGGTTCGGAAGGCGCGGTGTCCTTT 
ACTGTTTCCGCAACTGATGGCAACGGCGACCCCATCGCGGATGCCATGTTTGAACTGTGG 
CAGGCCGATCCAGAGGGCATCCACAACTCTGATTTGGATCCAAACCGCACAGCACCAGCA 
ACCGCAGATGGCTTCCGCGGGCTTGGTCGCGCGATGGCAAACGCGCAGGGTGAGGCAACG 
TTCACCACTTTGGTTCCGGGAGCATTCGCAGATGAGGCACCACACTTCAAGGTTGGTGTG 
TTCGCCCGTGGCATGCTGGAGCGTCTGTACACTCGCGCA 



>RXA014 62-upstream 

TTCGCGCGCGATCTGACATGTTCGCCCCGCGAACTACTTGTCAACGGCCTCAA.TCATCCC 
TACTTTGAGATCTATATCACTAGACGCAGAAAGGTCTCGC 

>RXA014 62 

ATGGACATCCCACACTTCGCCCCGACGGGAGGCGAATACTCCCCACTGCACTTCCCGGAG 
TACCGGACCACCAT CAAGCGCAACCCAAGCAACGATCTCATCATGGTTCCTAGTCGCCTC 
GGCGAGTCCACGGGACCTGTCTTCGGCGACCGCGACTTGGGAGACATCGACAACGACATG 
ACCAAGGTGAACGGTGGCGAGGCTATCGGCCAGCGCATCTTCGTTCACGGCCGTGTCCTC 
GGTTTCGATGGCAAGCCAGTTCCGCACACCTTGGTCGAGGCGTGGCAGGCAAACGCCGCA 
GGCCGTTACCGCCACAAGAATGACTCCTGGCCAGCGCCACTGGATCCACACTTCAACGGT 
GTTGCACGTACTCTCACCGACAAGGACGGCCAGTACCACTTCTGGACCGTTATGCCAGGT 
AATTACCCTTGGGGTAACCACCACAACGCATGGCGCCCGGCGCACATTCACTTCTCGCTC 
TATGGTCGTCAGTTTACGGAGCGTCTGGTCACCCAGATGTACTTCCCGAACGATCCATTG 
TTCTTCCAGGATCCGATCTACAACGCGGTGCCAAAGGGTGCACGTGAGCGCATGATCGCA 
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ACGTTCGACTATGACGAGACCCGTGAAAACTTCGCGCTTGGTTACAAGTTCGACATCGTC 
CTTCGTGGCCGCAACGCCACCCCATTTGAG 

>RXA014 62-downstream 
TAAAGGGTTTTGCAATGATTGAT 



>RXA014 64-upstream 

CAAGGACGGCCAGGTTGCTATTCCACAAGGCCCAGGTTTGGGCGTCGATGTGGACATGGA 
CAAAGTCAACT T C T ACAC CCG T AAAT AAGGAGAAT TATCG 

>RXA01464 

ATGCTGTTTCTAGCACGCATGGACGTCGTCTTCCCTGATTCCATGGACGCCGATGTGATG 
GCAGATTTCCAGGCTAAGGAAAAGGCCTACTCCGGAGACCTGCAATCCCGTGGAATCATG 
AAAGCAATCTGGCGAGTCGTCGGCGAGTATGCAAACTACTCCATTTTCGATGTCGATGAC 
CACGACGAGCTGCATGCAATTCTTAGTGGCTTTCCGATGTTCAAATACATGAATGTCAAG 
ATCACTCCACTGGCAAAACACCCCAATGCTCTGGAGTATTACCTCAAGGGA 

>RXA0 14 6 4 -downst r earn 
TAGTTGAGGTTCTAACCGCTCTA 



>RXA014 65-upstream 

GAGACTGGCGAGGATGGTAACCACGTTCACTACCCATTCGTCCTGGATAAGGAAGACTAG 
TTTTTCTACCTAGCTAGCATTGAAGTCCCGACCACATCTT 

>RXA014 65 

GTGGCGGGACTTTTCCCACTTAACCAGAAAGCCATAGAAAAATTGTCTGATTTAACCATC 
CAAAAAGTCGAATCCCGTATCCTCGACGTTCCCCTCATTCGCCCACACGGCTTCGCAACT 
ACCACCTCCACTGAGCAGCACATTCTGCTGGTCAGCGTGCACTTAGAAAACGGTGTCATC 
GGCTACGGTGAGGGCGTTGTGCCCGGCGGTCCATGGTGGGGCGGCGAGTCGGTTGAGACC 
ATGAAGGCGCTTGTCGACGGCTACCTCGCCCCAGTGCTCATCGGCCGTGCTGTCTCCGAG 
CTTGCAGGAATTATGGCAGACCTTGAGCGTGTTGTTGCACGTGCGCGTTATGCCAAGGCG 
GCTGTTGACGTCGCAATGCATGATGCCTGGGCACGCAGCCTCAATGTGCCCGTCCGCGAC 
CTGCTTGGTGGCACCGTGCGCGACAAGGTGGATGTCACCTGGGCGCTGGGCGTTTTGCCG 
CTTGATGTTGCGGTGGCGGAAATTGAAGAGCGCATCGAGGAGTTTGGTAACCGTTCCTTC 
AAGTTGAAGATGGGTGCTGGCGATCCTGCGGAAGATACTCGCCGTGTAGCAGAATTGGCG 
CGCGAAGTTGGCGACCGCGTTTCTCTGCGCATTGATATTAACGCACGTTGGGATCGCCGC 
ACCGCTCTGCATTACTTGCCGATTCTCGCGGAGGCTGGCGTCGAGCTGTTCGAGCAGCCC 
ACCCCGGCCGACGACCTGGAAACCCTGCGCGAAATCACCCGCCGCACCAACGTTTCGGTC 
ATGGCAGATGAATCCGTGTGGACCCCAGCTGAAGCTCTCGCGGTGGTGAAAGCCCAGGCT 
GCGGATGTTATCGCACTGAAAACCACTAAGCACGGTGGTCTGCTGGAATCCAAGAAGATC 
GCCGCTATCGCCGAAGCCGGCGGGCTGGCCTGCCATGGTGCAACCAGTCTGGAAGGTCCA 
ATCGGCACCGCAGCATCCCTGCAGTTTGCGGCATCCACCAAGGCGATCTCCTACGGTACA 
GAACTGTTCGGACCGCAGTTGCTCAAAGATACCTATATTGTCCAAGAATTTGAGTACAAG 
GACGGCCAGGTTGCTATTCCACAAGGCCCAGGTTTGGGCGTCGATGTGGACATGGACAAA 
GTCAACTTCTACACCCGTAAA 

>RXA014 65-downstream 
TAAGGAGAATTATCGATGCTGTT 



>RXA014 66-upstream 

AATCCATGATCCCAAACTACCTCAAAGCGCTTGTAGGCTAAGACTTATGGATACACAACG 
CGGCTCATTGCGGGGAAAAGCTCATAAAGCAAGGCTAAAG 

>RXA014 66 

ATGACGCCAAATGGTCGCAGGCAACTCCTCCTGGAGCGTGGCGCAGCATTTAGCAAAAAC 
CGTACCCCGGGTCTAAAACACGTCGACCGCCACACCATCGTGGACTCCGACGGCCTCAGC 
ATCCACACGTACATGGTTGGCCATGCCGAAAATGCCACGGCAACGGTCGTGTTCATCCAC 
GGCTTCACCCTCGCCGCCGAAGTGTATTACATGCAGGTCGACTACCTACAAACCTTTTAC 
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CCAAATATTAAAAGCGTGCTTATCGACGCCCGCGGCCACGGCGCCACCGGCCAGATCCGC 
CCAGAGCTCTGCACCATCGAAGGAACAGCGAACGATGTTCTCGCAGCCATCCACGAACAC 
GCACCGACCGGCCCGCTCATTTTGGTTGGGCATTCCCTCGGCGGACTCACGGCACTTAAC 
CTGGTTAAACGGGCAGAT CACTCACTTCGGAAGAGGATCGTCGGCATGGTTCTAGTCGCC 
ACATCGATCGAATCATTATCCACCCAAGGTCTACCACAAGTCCTGGCATCACCCCTTGCC 
GACAACATCAAAAACGCCGTCGAAGCAGCCCCCAACGATGCCCAAAAATTCCGCCAATAC 
GCCACCACATTTCTAGCCCCCACCCTGGCCACCGCAGTCTTCCAACGAGACACAAACGAT 
GAAGTCATCGATTTCCACGCCGCCATGATCCACGAAACCCCCTTGGATACCTTCGTCGGT 
TTCTTCGACGACCTTCAAGAACACGACGAACTCGATGCCGCACCAACATTGGAAGGCCTC 
AAAGGCTACGTCCTTGCCGGCGAATTAGATGATGTCACCCCA 



>RXA014 7 7-upstream 

TAATTTGAATTAAGCCCTCTTCAATTTTCCGCTTTCGCTGCGAGGTGTGCCAATGTGGCG 
CATTATTTAATGCATACTCGGCGCTATTTTGAGGAGCCTC 

>RXA01477 

ATGCCACAGTTAAGCAGACGCCAGTTCTTGCAGACAACCGCCGTTACTGCAGGTCTAGCC 
ACTTTTGCGGGCACACCTGCACGCGCTGAAGAACGCCAATTCCAGCATGGCGTGGCTTCC 
GGGGACCCCACCGCAACCTCTGCCATTTTGTGGACTCGGCTGACCCCAATTCCCGACGCC 
ACACCTGGAAGTGGCCTTGGCCCCGACTCTCCTGTCACCTGGGAAGTCTCCCCCACTCCT 
GATTTCGCCAGCATCACGCGCTCGGGAACCGTAATCACCTCCGCAGCAAGCGATCACACC 
GTCCACGCGCACGCCACGGGTTTGAGCCCATCCACCCGCTATTTCTACCGCTTCATCTCC 
TCCACCGGCGAGGTCTCCCCTGTGGGGCGCACGCAAACAACATCGCTTGTCGACGCTCCC 
CTCCCGCACCTTCGCTTTGCCCTTGCGTCGTGTGCCAATTGGGAGGCAGGATTTTTTGCC 
GCCTACGGCGACATCGCCCGGCGCGCTGACGCCGGCGAATTGGAGATGTTGATTTTTTTG 
GGTGATTACATCTACGAGTACGCCACCGGTATGTTCGCCGGAAAGGACGGTGTGGTGCGC 
CCGCATCAGCCTCTTCATGAAACCATCACGTTGGAGCACTACCGCACTCGTTATGGCCAT 
TACCGCAGTGACAATCACTTGCAGGCAGCGCATGCGGCGTTGCCGTGGATTGTCATGTGG 
GATGACCAT GAGTCGGCCAACAACTCTAATCGTGAGGGCGCGCAGAATCATTCCGCTGAT 
GAGGGTTCGTGGGTGGATCGTCAAAATGCTGCTCGGCAGGTCTTTTTGGAGTGGATGCCG 
ATCCGCCAGGAGGACACGCTCTATCGTTCCTTCACTTTTGGTGACCTCGCCACGCTGTCA 
CTTCTTGATCTTCGAAGTTTCAGAGATCCAGCACCCTCCCAGCAACAGTGGCTGGAGGGT 
CAACGTGCGGACACCATGATGGGGTCGCAGCAGTTTGAGTGGCTGAAATCCAACGTGGAA 
CACACCACCACGACGTGGAATATCATCGGCAGCTCAGTGATGTTTGCCCCCATGGCAATT 
ACCGGGCAGCCTCTTTTCCAGATCCCTGAACCTATTCCCGCCAATTTGGATCAGTGGGAC 
GGCTACTCCCGTGAGCGCGACCGACTCCTAGCTGTACTTGCCGATTTCGCCACTCCAACG 
CTTTTTCTATCTGGCGATATCCACTCCGAATGGGCAAACGCCATCCGGTTTAATGGTCGA 
GAAATCGGTGTCGAGGCAGTATGCAGCTCCATCACCTCAGCTAATGTCAACGACTTCGCC 
AAACTCCCTGAGGACAATCCGGTCTCCCTGCAAGCGGAACAAGTAATCCGAGCCAACAGT 
TCGCATGTGCGCCACGTTGATCTTGACGCCCACGGCTACGCCACGGTGAATCTCACCCAA 
GATGGCGCGCACATGGTCTGGCACCGCGTCGCCGATCTCTCCCTTCCGGACTCAGAAGTT 
GCTCCGGCAATTGCACTTGAGTGGAAACCAGGCGTCGGATTCACTACT 

>RXA014 7 7-downstream 
TGAGCTGCTGATTTGTAGGTTTT 



>RXA0 14 98 -upstream 

CAGTGGACAACTACTTGGCGGGTCTTAAATCAGCTGTGAAGGATTCTGCATAAGCTGGGC 
ACCACACGAGCATCAGAACGCGAAACGAAGGTAAAAGCCC 

>RXA014 98 

ATGATCAAACGTCTTCCTTTAGGTCCGCTGCCTAAAGAACTTCATCAGACTCTGCTTGAT 
CTGACCGCAAATGCCCAAGATGCGGCGAAAGTGGAGGTTATAGCGCCATTTACTGGCGAG 
ACCCTCGGATTTGGTTTTGATGGTGATGAGCAAGACGTCGAGCATGCTTTTGCACTTTCA 
AGGGCAGCCCAGAAAAAGTGGGTGCACACCACGGCAGTGGAACGGAAGAAGATCTTCCTG 
AAGGTTCATGATCTGGTATTGAAAAACCGTGAGCTGCTCATGGACATCGTGCAGTTGGAA 
ACAGGCAAAAATCGAGCATCGGCTGCCGATGAGGTGTTGGACGTTGCGATCACCACCCGC 
TTCTACGCAAACAATGCAGGAAAGTTTTTAAATGACAAGAAACGCCCCGGCGCGCTTCCG 
ATCATCACGAAAAACACACAACAGTATGTGCCCAAGGGAGTGGTCGGGCAGATCACGCCG 
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TGGAATTACCCTTTAACTTTGGGAGTATCTGATGCTGTTCCGGCGCTGCTGGCAGGAAAC 
GCAGTGGTGGCTAAACCTGACCTCGCGACACCTTTCTCCTGCTTGATCATGGTGCACCTG 
CTCATTGAAGCCGGTCTGCCGCGTGATTTGATGCAGGTTGTCACCGGCCCTGGCGATATT 
GTTGGCGGTGCGATTGCAGCTCAGTGTGATTTCCTCATGTTCACTGGATCCACGGCCACG 
GGCCGGATCTTGGGTCGGACAATGGGTGAGCGTTTGGTGGGTTTCTCTGCGGAATTAGGC 
GGAAAGAACCCTCTTATTGTGGCCAAGGATGCAGATCTGGACAAGGTGGAAGCTGAGCTT 
CCGCAGGCGTGTTTTTCCAACTCGGGGCAATTGTGTGTCTCCACTGAACGTATTTATGTC 
GAGGAAGACGTGTACGAGGAGGTGATTGCACGGTTTAGCAAGGCGGCGAAAGCCATGTCC 
ATTGGTGCCGGATTTGAGTGGAAATATGAGATGGGTTCGTTGATCAATCACGCGCAGCTG 
GATCGGGTGAGCACCTTTGTTGATCAGGCTAAAGCTGCGGGCGCCACGGTGCTGTGCGGT 
GGCAAGTCACGCCCTGATATTGGTCCCTTCTTCTATGAGCCCACGGTATTGGCGGATGTC 
CCAGAGGGCACCCCACTGCTCACGGAGGAAGTCTTCGGGCCGGTGGTGTTCATCGAAAAG 
GTAGCCACACTGGAAGAAGCCGTCGATAAGGCAAATGGCACGCCCTACGGCCTGAATGCG 
TCCGTCTTTGGGTCGTCGGAAACCGGCAATCTTGTTGCAGGCCAGCTGGAAGCTGGCGGT 
ATCGGTATTAATGATGGCTACGCCGCGACGTGGGCGAGCGTGTCCACGCCTCTGGGTGGC 
ATGAAGCAGTCGGGGCTGGGGCACCGCCATGGTGCGGAGGGAATTACAAAATATGCGGAG 
ATCCGAAACATCGCGGAGCAGCGCTGGATGTCTATGCGTGGGCCGGCCAAAATGCCGCGA 
AAGGTGTACTCAGACACCGTGGCCACAGCGCTAAAGCTGGGCAAAATCTTTAAAGTTTTG 
CCG 

>RXA014 98-downstream 
TAGCAAAAAGCCGGACCCTTGCT 



>RXA014 9 9-upstream 

GCAGCAATTATCTCCACCGAAGAGGACTAAATATAACGTGGCATTGAGCAGTGTTCCAGC 
ACAGTTCCTGAGATCCGCCCAGGCGCCCCCGAAGCGTACT 

>RXA014 99 

TTGTGGGACGTCTTAGAATCCGTCGCCTCTACTTATCCTGAGGCAGCAGCTATTGACGAT 
GGCCAGGTGTTGACCTACGCAGAGTTGATGGAAGAAGTCACCGCGTTGGCTGATTCCATT 
CATGCACAGGGCATTCGCCGTGGTGATCGCATCGGTATTCGCATGCCGTCTGGTACGCGT 
GACCTTTACATCGCTATTTTGGCCACTCTCGCTGCTGGTGCTGCTTACGTGCCAGTTGAT 
GCAGATGATCCTGAAGAGCGCGCCGAGATGGTGTTTGGTGAAGCAAATATTAATGCGCTT 
TTCGACGCCACCGGCTTCCATATGCTTCGCCCGACCGCGGGCGGCGATACCCGTAGACCA 
CGCTTGGATGATACGGCGTGGATTATCTTTACTTCCGGTTCCACCGGCAAGCCTAAGGGT 
GTGGCTGTGTCCCACCGTTCAGCTGCGGCTTTCGTGGATGCCGAAGCACAAATGTTCCTT 
GTCGATCACCCTTCCGGCCCCCTTGGCCCAGAAGACCGAGTCCTTGCGGGATTGTCTGTA 
GCCTTTGACGCATCTTGTGAGGAAATGTGGTTGGCCTGGGGCCACGGCGCCTGCTTGGTG 
CCAGCACCACGCTCCCTAGTCCGTTCCGGTATGGACTTGGGCCCATGGCTGATTCGCCGC 
GACATCAGTGTCGTCTCCACCGTCCCAACTCTGGCTGGTCTGTGGCCAGCAGAAGCATTG 
TCACAGGTCCGCTTGCTCATCGTCGGCGGCGAGGCTTGCTCGCAGGAGCTCGTTGAACGC 
TTATCGACGCCTGACCGCGAGGTGTGGAACACTTACGGCCCCACCGAAGCAACGGTGGTT 
GCCTGTGGCACTCAACTCTATGCTGGTCAGCCAGTGGGCATTGGTTTGCCACTTGCTGGT 
TGGGATCTTGTTGTTGTCGACGATGCCGGCGAACCTGTCGGAATCGGCGAGGTCGGCGAA 
TTGGTCATCGGTGGTGTGGGTCTTGCACGCTACCTTGATCCAGAAAAAGACCGCGAGAAG 
TATGCGCCACTGAAGTCTGTTGGTTGGACCCGCGCTTATCGTTCCGGTGACCACGTTCGT 
CTGGAAGAAGATGGCCTCTACTTTGTGGGCCGCGTTGATGATCAGGTGAAAATCGGCGGT 
CGACGCATCGAGCTCGGTGAAGTTGATGCCAATGTGGCAGCGCTTTCCAACGTTCGTTCC 
TCCGCAGTGGTTGTTCAGACCACTGGTGCGGATCAAAAAGTTCTGGTTGCATACGTTTCT 
TTGGAAGATGCTGCAGCTGGATTTGATCACAACGTCGCGACTGCCCGACTCACCGAAACC 
ATGCCTGCTGCTTTGGTTCCGCGCATTCACGTGATGGATGATCTGCCTGTCACCACCTCC 
GGCAAGGTTGATAAGAAGTCTTTGCCGTGGCCTCTTCCTGGCACCGTGGTGGAAGCTAAT 
GACCTCAGCGCAACGGAAGCGTGGATTGCTCAGGAATGGGTCGATATCCTCGGCACTTCT 
GTGAGCAGCAAAGACGCCGACTTCTTCTCCCTTGGCGGTACCTCTCTCGCGGCTGCGACT 
TTGGTTGGCCGGGTACGCGCAAAGGTTCCCACCGCTGCGGTGCGTGATCTTTACGATCAC 
CCTCGCTTGGAGAAATTCGCCGAGCGTGTCGAGGCTATCGCCGCCGACACTGGCATTTCT 
TTGGAGGCGCCAAACCAGGTGGAGGAGCGCGTCGTCAAGCCTGTTTCTTTTGGCACTCGT 
GTGATGCAGACCCTCATCCAGATTCCGATCATGACGCTGCAAGCAGCACAGTGGATTGCA 
TGGTTGCTGTTGGGCAACAACATCATGGCAGCGCTTGATTTCGATTGGGCTGTTCATGTC 
TCCTGGTGGCTTGTCATCGGCATGATTTTGGTGTTCGCTACCCCGATTGGTCGCTTGCCG 
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ATCGGCGGTTGGGGCGCCCGCATCATCACCCGTGGCATAACTCCTGGCTCCTACCCTCGT 
GGCGGTTCCACTCACCTGCGCATTTGGTCCGCCGAGCGCCTTGCTGATGCCTCTGGCTCT 
CGCAATATTTCTGGCGCAACCTGGGTGAACTACTTCGCGCGTTCCCTGGGTGTGAAGATG 
GGCAAGGGCGTGGATCTTCACTCCCTGCCACCAATCACTGGCCTTTTGACCTTGGGCAAC 
AATGTTTCCATCGAGCAAGAAGTTGACCTTCGTGGCTACTGGCTCGACGGCGATATCCTG 
CGTGTAGGCACCATTGAGGTCCAT GACAACGCTCGCATCGGCGCTCGTTCCACCCTGCTT 
CCCGGCACCGTGGTGGGCACCGGCGCTCACCTGCTGCCTGGTTCAACAGTGACTGGTGAT 
AAGACCATCAAGCCTGGTTCTCGTTGGGCTGGCTCCCCTGCACAAAAGGTGGGTCGTGCA 
AAGCACCGGTTCCCAACCTCCCATCCTCCACGCAGGTCCCGGTGGGTTCCGGTGTTCGGC 
GCGACCTCCATCGTGTTGTCGCTGCTGCCACTTCAGGCTCTCGCTATTGGCGCTGCTATC 
ACCTTGTGGCTGGCCACGATTAGCCCGCTTCCACTGATCTGGGGTGTGCTGGT^TTTGCT 
ACCGTCGGCGCGTTGGCTGCGTTCTTTGCTTACACCGTGACCATCTGGGTGCTTGTCCGT 
TTGATCCAGATCGGCATCAAGGGCGGCACCGCACCAGTGAGGTCCCGTCTTGGTTGGCAG 
GTCTGGGCAGTTCAACGCCTCATGGACGATGCCCGCACCTATCTCTTCCCGCTCTACGCA 
TCCCAACTGACCCCACTGTGGTTCCGCAGCTTGGGCGCGAAGATCGGCAAGGATGTTGAG 
ATCTCCACCGCGGTGATGGTTCCTAAACTGGCTGATATCCGCGAAGGCGCATTCCTGGCC 
GAT GACACCCTCATCGGTGGCTATGAGCTGGGTAATGGTTGGCTGCTCAGTGGTGAAACC 
CGCGTGGGTAAGCGTTCCTTCATTGGTAACTCTGGCATCGCAGGACCTGAGCGCAAGCTC 
GCTAAGAACTCCCTGGTTGCAGTGCTCTCCTCCACCCCGAAGAAGGCTAAGGCCAACTCC 
AACTGGTGGGGTTCCCCTCCAGAGCGCATGCGTCGTGTCACTGTCGAAGTTGATGAGGGC 
GAAGCAAAGACCTACAGCCCTGGCTTTGGTGTGAAGTTTGCACGTGGCGCGGTGGAAACC 
GCACGTCTGCTTGCTCCAATAACCTCTGGTGTGTTGGCTGCGCTGTCACTGCTGCTCATG 
CAGTACCTGCTCACTGAGTTCAACATGTGGATCACCTGGTTGCTTGGCGGACTGATCCTC 
ATGACGGTTGGTGTGCTCGCCATGGGCATTACGGTTGTGATGAAGTGGGTTTGCGTCGGC 
AAGCATAAGCCGTCTGAGCACCCTCTCTTCAGCCGCTTTGTGTGGCTGAATGAGCTGCAA 
GATGCGTTCGTGGAATCCGTGGCTGGCCCATGGTTCCTCGTGCCCAACCTGGGCACCGGC 
GCGCTGAACGCCGGCATGAGCGCGCTTGGCGCACACATCGGCCGTGGCGCATGGATCGAA 
TCCTACTGGCTGCCGGAAACCGACCTCTGCTACATCGGCAAGGGCGCAACCGTGGGCCCT 
GGCGTGGTCGTGCAGACCCACCTCTTCCAGGACCGCGTGATGAGCCTAGATACGGTGACC 
GTCGCTGACGGCGCCACCCTAGCGGACCACTCCGTTGCCCTTCCTGCTTCGCTTATCGAC 
GCCTCCGCCACCATCGGCCCAGGCTCGCTGGTGATGCGCGGCGACAAGGTACCAGCGCAT 
ACCCGCTGGCAAGGCAACCCAATTGAGCCGTGGAGCAACTCT 

>RXA014 99-downstream 
TAAATAACAACAATCAGCCGGAT 



>RXA01502-upstream 

GCTCGCCGAGGGTTTCGGCCTTTTAACTAGCATGGTGTATAGATCCATGCGGTCGACCTT 
GCGCCTGACCGTCCACTTTTTTAGGGACTAGGAGTACAGC 

>RXA015 02 

ATGAGCACACCACAAAGCATCGTCATTATCGGCGGCGGTTTAGCCGGAGCGAAAACCGCA 
GAGGCACTACGTGTAAACGGGTATGAAGGCTCCATCACGCTCATCGCAGCAGAGGATTAT 
CTGCCATATGAGCGCCCACCGCTGTCAAAGGAGTACATGGCTGGAAAAGTGGGCTTTGAC 
AAGGCGATTGTTCACCCGGCGGAGTGGTACAAAGAAAACAATGTCACGCTGCGTCAAGGT 
GTGCGTGCAACGGCAATTGATGCGGGTTCACGCCAAGTCACCGTTGATGATGGCGGAAAC 
ACT GAG AC CAT T AAC T AC GAC AAAC TAG TTCTTGCTACTG GAT C AG C AG T GC GC AAAC T T 
CCAATTCCGGGAGCCGACGCCTCTAATGTGCACTACCTGCGCACCGTGGAAGACTCTGAC 
GCGATCAAGGCAACCTTCGGTGAAGGTAAAAAGCTGGTCCTCATCGGTGGTGGCTGGATC 
GGACTCGAAGTCGCATCAGCGGCACGAGGAGCTGGCACTGACGTCACTGTTTTGGAAGGT 
GGAAAGCTCCCACTTTTGAAAGTCCTTGGTGAAACGGTCGCGCAAGTCTTTGCCGATCTG 
CATGTGGCAAACGGCGTTGACCTGCGCACCGAAGTGAAAATTACGGACATCGTCACCGAA 
GATGGACGTGCAGTTGGCGTGCGACTTGATGACGGCGAAGTGGTTCCCGCAGACGCAGTA 
GTCATTGGCATCGGTGTCACCCCAGTGATTGACCTAGCGGAAACTGCTGGACTGGAAATC 
GACAATGGTGTTTTGGTGGACGCAGCACTGCGTACCAGCGACCCGGATATCTACGCAGTT 
GGAGACATTGCGAACCACGATCACCCAGTTCTAGGACACCGCATCCGCGTGGAGCACTGG 
GCCACCGCGTTGAATCAACCTGCGGCTGCGGTGAAATCCCTACTTGGCAAAGACGCCGAG 
TTTACCAACCTTCCGTACTTCTTTACAGATCAATTCGATCTGGGTTGTGAATACGTCGGC 
CACGCCACCGGTTCGCAGGAGAAGGTATTCATCCGTGGAAACCTTGAAACACGAGAATTT 
GTCGCCTTCTGGGTTGATACTGAAAACCGAATTCTCGCCGCAATGAACGTGAATGTGTGG 
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GATGTTCCTGATCAAATCAAGCCTCTCATCGCATCAGGAAAGAGCGTTGACACCGAGAAG 
C TAG T GG AT C C AG AAGT T CC G T AT T C AG AGC T C 

>RXA01502-downstream 
TAAGCAGTGTGTTTGATGGCCGC 



>RXA015 0 9-upstream 

TTCCAAAATTTTCGAGGATTTCCTTGCCCCGGGTCTCGTTTATTTTTGAACACGCTAGAA 
TTCAAGGGCAGTAACTAATTTCAACCCGGGAGAAATACCT 

>RXA0150 9 

ATGAGCATCGAAGTAACCGTCGAAATCCCTAAGGGATCACGCAACAAGTACGAAATCGAC 
CACGAGACCGGAAAGGTCTACCTCGACCGCTACCTGTTCACTCCAATGGCATACCCACTG 
GACTACGGCTACATCGACCACACCCTCGGCGAAGACGGCGACCCATTGGATGCACTGGTC 
ATCCTCCCCGAGTCCGTTTTTCCAGCAGTTGTGGTTAAGTCCCGAATCATCGGTGTTTTC 
AAGATGACCGACGAAGCCGGCGGCGACGACAAGCTGCTCTCCGTTCTCGACGACCCACGC 
TACGACCACATCCAGGACATCTCCGACGTGTCCGATTTCCTCAAGGATGAGATCGAGCAC 
TTCTTCGTCCACTACAAGGACCTGGAAAAGGGCAAGCACGTTGACGGTTCCGGCTGGGGC 
GACAAGGCTGAGGCTGAAAAGATCCACGCTGAGGCAATCGACCGCTACAAGGCA 

>RXA0 1 50 9-downstr earn 
TAAGTCTTTTGTAAATTAAGAGC 



>RXA01510-upstream 

CCGCGCGTATGGTTCGTGCGTGAGACGACGGTCGATATAAGGTTGGAGTCCTGATATCGC 
AAGAAGAATCGCAAGAAAATTTGCAGGAGAAGGAGCGCCC 

>RXA01510 

ATGAAAAATGCGTGGTGGGTTGGCTCATCGGTTGGTGTACTGATTGCAGTGGGGGCTGTC 
ATCGGTGGTGGCGTGTGGGTGAATCATTCTGGTTTTGGTTTGGATCACCCGGAGCCCATG 
TCGGTGGAGATGCCTGAGCAGCTGTTTTCTTCTGCGATTGATCCGGATGCTTTGGAAGCC 
CCAGATTTTGCCACTTTGGAGAAGGATTTGACCTCGCAGGCTGCGGATTCTCGGTTGGGC 
ACTTTTGTCGGTGTTGCCAGGGATGTGGAATCTGGTGAGGTGGTGTGGGAGCAGAATCAG 
GGGACTGCGGTGAGGCCGGCGTCGGCGACGAAGATTTTGACGGCGGCGGTGGCGTTGTAT 
GAGCTTGGCCGTGAGGACACCATCACAACGAAGGTTGTTGAGGGGGAGCAGCCGGGAACG 
GTGGTGATTAAGGCGGGTGGTGATGTCACGTTGAGTGAGGAGATGCTCGATGATTTGGCC 
ACCCAGCTTGAGGGGCAAGATATTGGCACTGTGTTGATCGATACGTCTATTTGGCCTGAT 
GAGGGCTTTGCTAGTACGTGGGATCCAGTGGATGTTGATGCTGGTTATATCGCTGATGTG 
GAGCCCGCGATGATTGAGGCTGCCCGCATTGGTGGGTCGGAGGGGGATCTGCCGAGGTCT 
CATACTCCGGCGTTAGATGTTGCGCAGGCGTTGGCGGATCGTGTCGGCGCGGACACCGTA 
GATGAGGGCAGCGCTCCGGACAAAACCGTGCTGGCATCCGTGGAGTCTGACACGTTGGAT 
CAGCGTCTTGCTCGGATGATGAAGGATTCTGACAATGTGATGGCAGAGGGTATCGCTAAG 
GAAGTGGCCGCGTCGAAGGATTTGGCTACCGATTCGGCGAGTACCTCGAAGATGACGTTG 
GAGATTCTCAAGGACAAGGGCTTCGATTTGAGTGGCGTGTCCATTGTGGATAATTCGGGT 
TTGAGCTTTGACAACCTCATTACGCCCCGCCTGCTTGATGATATTTTGACCCGCGCCGCC 
ACGGAACCTGAGTTGAGTT CACTATTGACATCGCTGCCTATCGCGCATGGAACCGGAACC 
TTGGAGGATCGCTACGACGGACTCTCAGGTGCGGGTTGGGTGCGGGCGAAAACTGGCACT 
CTGACGGATACATCGGCATTGGCAGGGGTGGTGACCTCGGAGTCGGGGCGTGTGTTTACC 
TTTGCTTTTGTGTCTAATGGTTCCGCGATTGTGCCGGCGCGTGAGGCTTTGGATGAGATG 
GCGTCGATTCTGAGGGACTTT 

>RXA01510-downstream 
TAAGGTGGCATCCCTCATCGGGA 



>RXA01511-upstream 

GGGCGTGTGTTTACCTTTGCTTTTGTGTCTAATGGTTCCGCGATTGTGCCGGCGCGTGAG 
GCTTTGGATGAGATGGCGTCGATTCTGAGGGACTTTTAAG 
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>RXA01511 

GTGGCATCCCTCATCGGGAATCTTGAGCTGCCTAGGGTAAGCCCIAATTTCTTGGAATTA 
CGCAAGGCGGTGCGCCCTTACCTGAAAGAGCATGTGCACATTGGGTTGTCGGGCGGGCCG 
GATTCATTGGCGCTGGTGGCTGCTGTGCTCGCGGAGAAATCCCAGGTAACGGCGATTTGT 
ATCGATCATAATCTGCAGACCGGTTCTGCTGAAGTCACGCACAACGCTGCTGCGATGGCG 
CGCCACATGGGCGCACAGGCGATCGTGAAGAGCATCGAGGTCGCGCCGGGGGAGGGGATG 
GAGGCCGCCGCCAGGGAGGCTCGGTACGCGGCTTTTGCGCAGCTCACCGATGAGATTTGG 
GTGGCGCACACCATGGATGATCAAGCCGAGACCTATCTCCTTGGCGGTTTGCGGGGGAAT 
CCCGCGGGCATGAAAGATGCTTCTCGACGCCCCGAGCTATCCATTATTCGACCCCTTCTG 
GGGGCTCGGCGTGCGCACACGCACGGGGCGTGCGTGGAGTTGGGGTTGAAACCGTGGCAC 
GATCCGCAAAATTTTGACGATGCCTTTCGGCGGGTAGCCATCCGAAACCAGGTGATTCCT 
CTTCTTGCGCAGGTGCACGGGGGAGACCCTGTACCTGGTTTGGCACTTGCGGCGCGACGC 
GCTGTGGAGGATGCCGAAGTGGTGGAGGGCGACGTCGAGAAGCGGCGTTTAGAGTGGCAG 
GACGGTTTTCCTGTGACGTTGGCCGGGGAACCTACGGGCCTTAGGCGACGCATGTTGGCG 
GATTTTTTGCGTGGGGAAGGCATCGCTGTGACCTCGAGGAAACTCGACGCCATTGACCGA 
TTGCTCACCGATTGGCGCGGACAGGGTGGCGTAGCCGTGGGTAAAAGCGATAATGGAAGG 
TTGGAAGTGGTGCGGCAAAGTGGCAAGCTTAAGATCACTGAT 

>RXA01511-downstream 
TGACACCTGAATCTACAACACAA 



>RXA01513-upstream 

CCCTCAACTTCGTTTGATTAGTTGTCTAGTAGATCCCTTTTATTCGATTCCGAGAAAGGC 
ACGGGCAAAACGGCCTTAGTTGAGCCGGTTGCCACTGCGT 

>RXA01513 

ATGAAAAACAAGAAATACCTGCAGTTCGGCGGTATCGCAGCCGTAATCCTCATCGTTCTG 
TTCTTGGTGTCCCTGTTTAGCAGTGACACCAGGAACTTCCAGGAGGTCGATACCTCTGTT 
GCGATGGCACAGCTTGACGCCGGAAACGTCGCCGAAGCTCAAATCGATGACAGGGAACAG 
CGCGTCCGACTGACCTTGCGTGAACCCATCACGGTGGATGAACGCGAAGGCGTTGAAGAG 
ATCCTCGCGCAGTACCCAGCTCGTACCGCGCCAGCGATCTTTGAGAAGGTGGA^GCATCC 
AACACTGATTCCTATACCACCAATGTGACGCAGGAGAGCTTCCTGATGTCCATGCTGAGC 
TTCATCCTGCCGATGGTGATCATCTTCGGTTTGCTGATGTTCTTCCTCACCCGCATGCAG 
GGTGGTGGCATGTTTGGCATCGGTGGATCCAAGGCCAAGCAGCTGACCAAGGATATGCCC 
ACCAACACCTTCGCGGATGTTGCTGGCGCTGAAGAAGCAGTGGATGAACTCCATGAGATC 
AAGGACTTCCTGGAAGACCCCACCCGCTACGAAGCCCTCGGAGCGAAAATCCCTCGTGGT 
GTGCTGCTTTACGGCCCTCCCGGTACTGGTAAAACCCTGCTGGCTCGTGCCGT AGCTGGT 
GAGGCTGGCGTGCCGTTCTACTCAATTTCCGGTTCTGACTTTGTGGAAATGTTCGTCGGT 
GTTGGTGCCTCGCGTGTGCGTGATCTGTTTAAGCAGGCCAAGGAAAACAGTCCCTGCATC 
ATCTTCGTCGATGAGATCGATGCGGTTGGTCGCGCCCGTGGCTCAGGAATGGGTGGCGGA 
CACGATGAGCGTGAACAGACCCTGAACCAGTTGCTCGTTGAGATGGATGGCTTTGGTGAT 
CGTCAAGGCGTCATTCTGATGGCTGCTACCAACCGCCCAGATGTTCTTGACCCAGCGCTG 
CTGCGTCCTGGCCGTTTCGACCGCCAGATCCCAGTCACCAACCCTGACCTACGCGGCCGT 
GAACAGATCCTGGAAGTTCACGCCAAGGGTAAGCCTTTCGCACCCGATGCAGATATCAAG 
GCATTGGCAAAGCGCACCGCCGGCATGTCCGGCGCTGACCTGGCAAACGTGCTTAACGAA 
GCCGCGCTGCTAACCGCCCGCGTGGGTGGCAACGTGATCACCGCCGACGCTCTGGAAGAA 
GCAACCGACCGCGTTGTCGGTGGACCACGTCGCTCCGGCAAGGTGATTTCCGAGAAGGAA 
AAGAAGGTCACCGCCTACCACGAAGGTGGACACACCCTGTCCGCATGGGCGTTGGAAGAC 
ATCGAGCGCGTCTACAAGGTCACCATCTTGGCCCGCGGTCGCACCGGCGGTCACGCCATG 
ACTGCCCAAGAAGATGACAAGGGCATGTACAACCGCAACGAATTGTTCGCCCGCCTGGTC 
TTTGCCATGGGTGGACGCTCCGCGGAAGAACTAGTCTTCGGCGAACCCACCACCGGCGCC 
TCCGCCGATATTGAAATGGCCACCAAGATCGCCCGATCCATGGTGACCGAATATGGCATG 
TCCCCAGCTGTCGGCATGGTGAAATACGGCCAAGAACAGGGCGACCCATTCTCCGGACGC 
GGTGGCGGTGGAAACTTGGACCACTCCCAAGAAGTCGCAGCAACCAICGACACCGAAGTC 
CAGTTCCTCCTGGACAAAGCCCATGAAGTGTCCTACTCCATCCTGGCTGAATACCGCGAC 
CACCTGGACCGCCTCGCGGAAAAACTCCTGGAAAAGGAAACCCTGCGACGCCCAGACCTC 
GAAGCGCTTTTCGACGACATCGTCCCACGCAAGGTCGCCGAAGTCTTCCCCGACGAGTCC 
ACACGATTCCCICGCCAAGAAAACCGCGAACCAGTAAAAACCCCAGTGGAGCTCGCACTG 
GAACGTGGCGAAGAACCACCAAAGAAGTTCTCCATTCTTGAGGCCTCCCGCGCAACCCGC 
GAACGCCGTCGCAAGGAATTGGAAGCTCAGGGTAAGTTGCCGGTGCAGCCTGCGTCTTCT 
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GCCGGCGTGGCACCTGCGGCCGGAGCAGCTGCCGGAICCTATGGCACCCCACCTCCAGCT 
GATTGGAGCGTGCCCGGTTCCGCTGGAAAGCACCGCTCACGTGCAGAAGAACAGCCAGCT 
GAGCAGGGCTTCCCGGCTCAGACCCCGGCACAAGCTCCTGAGCAGTCCCCTGATTCAAGT 
GGCGGCCGCCCCAACCCTTACGCGACTCCAACCGCATCCGGTGAGCACCCTGGTAT GAAG 
GCCTATGGCTTCGGCGATTCCGAACTCATGGACCAATCAACAGGTGCGGAACATACCCCA 
GGTAACGTTTCACAGGAATCCCCAACCGAAATGATCGGGTTCCGTTTGCCGGATCAT GAA 
CGTTCGGACTACCCAGAAAAGGCGCAAAAAGAGTCGGTGCTGGATGCTTCTGAAACCACA 
GAAATGCCTGTCGTTCCAGATCAGCCCATCGATGGTGATTCCGGGAAGTCCGCTGAGGGC 
AC AC AGG AGAAT C CGGAAAAT GAAG GAG AC AAC CGTGGA 

>RXA01513-downstream 
TAACCACGCTGCAGTTCGCGAGT 



>RXA0158 9 

TATGCAGAATTAGGTGTAAAAAAAATACGCATTACAGGTGGAGAACCATTGATGCGACGC 
GATTTAGATGTACTTATAGCTAAATTAAATCAAATCGATGGTATTGAAGATATTGGTTTG 
ACTACAAATGGTTTGTTATTAAAAAAGCATGGACAAAAGTTATATGATGCTGGGCTACGC 
AGAATTAATGTCAGTTTGGATGCTATTGATGATACGCTATTTCAATCAATCAATAATCGT 
AATATTAAAGCGACTACGATTTTAGAACAAATTGATTACGCGACGTCTATTGGTTTGAAT 
GTAAAAGTAAATGTTGTTATACAAAAAGGTATTAACGATGATCAAATCATACCAATGCTT 
GAATATTTTAAAGATAAACATATAGAGATTCGATTTATAGAATTTATGGATGTTGGTAAT 
GATAATGGATGGGATTTCAGTAAAGTTGTAACTAAAGATGAAATGCTTACAATGATAGAG 
CAGCACTTTGAAATCGATCCTGTAGAACCAAAATATTTTGGGGAAGTAGCAAAATATTAT 
CGCCATAAGGATAATGGTGTTCAATTTGGTTTGATTACAAGTGTTTCACAATCATTTTGT 
TCTACATGTACACGCGCAAGGCTGTCATCAGATGGGAAGTTTTACGGATGTTTATTTGCA 
ACTGTCGATGGATTTAACGTTAAAGCGTTTATTCGTTCTGGCGTGACCGACGAAGAATTA 
AAAGAACAATTTAAAGCTTTATGGCAAATAAGAGATGATCGATATTCAGATGAGAGAACT 
GCTCAAACAGTTGCCAATCGTCAACGTAAAAAGATAAACATGAATTATATTGGTGGT 

>RXA015 8 9-downstream 
TAATGTGTAGGGACCACTACATA 



>RXA01603-upstream 

GTCGAGAGCTGTAAAGTCAAGGCTATATACTTCTCAAGTCGCGCCGAAATTTGTTAAATG 
ACT AT AAAAG GC AG T C C T AG T C AAGG AAG AAG G T T T G AC T 

>RXA01603 

GTGAGTGATGCAGGGAAGAAGGACTCTTCCAAGGTGGAGATCGGACTGACCGGTCGACCC 
CTGCGCGAGTTGCCTGAGCCATCTCCTTTGGAAAAACATGGCCCAGCAACGATCATTGCC 
ATGGCGAATCAAAAAGGTGGCGTTGGTAAAACCACGTCCACCATCAACCTCGGAGCATGC 
CTTGCAGAGGCGGGACGTAAAGTCCTGCTCGTTGACTTGGATCCGCAAGGTGCGTTGACT 
GCTGGTTTGGGAATCCACTACGACGACGTGGATATCACCGTGTATGACCTCATGGTGGAC 
AACAATTCCACCATTGATCAGGCGATCCACCACACTGGTCTTCCTGATCTGGATGTCGTT 
CCTGCAAATATTGACTTGTCCGCTGCAGAAATTCAGCTGGTCAATGAAGTTGGTCGTGAA 
CAAACACTTGCCAGGGCGCTGCGTCCTGTCATGAAGGACTACGACTTCATCATCCTTGAT 
TGTCAGCCATCACTTGGTCTTTTGACGGTGAACGCTTTGGCGTGCGCGCACGGGGTTATC 
ATCCCGATGGAGTGCGAGTACTTCTCACTGCGTGGCCTCGCATTGCTCACAGACACCGTG 
GAAAAAGTTGCCGATCGGTTG 



>RXA0 1607 -upstream 

GGGCTGAAGGGCTGGGCGGAACAATAATTATTGAATCTACAATCGGATCGGGAACTGGAA 
TTTCCGCCCGTTTTCCCTATCCACAAAAGGACCAAGATAA 

>RXA01607 

GTGATCCGTATTCTGTTGGCTGATGATCATCCCGTTGTTCGCGCAGGCCTTGCCTCCTTG 
CTGGTGAGTGAAGATGATTTTGAGATAGTGGACATGGTGGGCACCCCAGATGATGCCGTT 
GCGCGCGCCGCGGAAGGCGGGGTGGATGTGGTGTTGATGGATCTGCGTTTTGGTGATCAA 
CCAGGCATCGAGGTCGCCGGCGGGGTAGAGGCAACGCGTCGCATCCGTGCGCTGGACAAC 
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CCGCCACAGGTACTGGTGGTGACCAACTACTCCACAGACGGCGATGTGGTGGGCGCAGTA 
TCTGCTGGTGCCGTGGGGTATTTGCTCAAAGATAGCTCCCCAGAAGATCTCATTGCCGGT 
GTTCGCGATGCCGCGCGGGGAGAATCAGTGCTTTCAAAGCAGGTCGCCAGCAAGATCATG 
GGGCGGATGAACAACCCCATGACTGCTCTCAGTGCCAGAGAAATTGAAGTGCTGTCCTTG 
GTGGCGCAAGGGCAAAGCAATAGAGAAATCGGCAAGAAACTTTTCCTCACTGAGGCCACG 
GTGAAAAGTCACATGGGGCATGTGTTCAACAAGCTGGATGTCACCTCTAGAACAGCTGCG 
GTAGCTGAAGCCAGACAGCGCGGAATTATC 

>RXA01 6 07 -downstream 
TAGACGCACACGTGTTGGTAACC 



>RXA01608-upstream 

ACAGCGCGGAATTATCTAGACGCACACGTGTTGGTAACCGATCACACCAGCGCACGCTGC 
TAATCTTCACTCCATGAACAAGGTGCAGCGCAGGTCACTG 

>RXA01608 

ATGGCGTTGTGCATGACGGTGGCATTTGCTGGAGGAAGCCTGACCGCGTGCACACCTCGT 
CCTGATACCGCAGACCCCATCGCAGAGGAATTCCTTCAAGCTTGGGCATCGCAAGATTTC 
GACACTATTGCGGACATCACCGACCAAGCTGACCTTGCCACAGAAATGCTCAGCACCAGT 
TTCGATGGTCTGCAAGCAGACAGCGTTGAACTGACTTTGGATTCCGTGGATTCCCGGGAC 
ACCATCGCCACCGCCAATTTCTCCGTGGTGTGGAAGCTTCCCCGAGACAGAGAAGTTTCC 
TACGACTCATCGATGACGCTGACCAAGATGCGCAACGAATGGACAGTGCGTTGGGAACCT 
TCCCTCGTGCACCCCAAACTGGGCGCCAACCAGCACCTGGAATTGCGCGCCATTGAAGCG 
CAGCGAGCCAACGTAATTTCCTCCGATGGAGCTCCGGTTCTCGCGCCGGGAAGTATCTAC 
CGAGTTTTGGTTGATCCCAGCGCAGGGGATGCCGATGTGGTGGTCAAGAGGGTGGCAGAT 
TATTTGAATGAAGCCCATGCGACTGATGAGAATGTGAACACCCTTGATGTCGAAGACATT 
ATGAGCAATCTTGGCGATTCCACCTATTCACTCACCACAGTTGATGCCAATTTGGGTGCC 
CGCATGGAACAGGATCTAGCGGGGATTCCGGGGCTGACGTTCAATGAGGAAGCATCCATG 
GTAGCCACCGACCCAGGTTTTGCTCCGGATATTGTGTCTCGCGTTGCGCGCATTGTGGAA 
GATGAATTAGAAGGATCCAATGGTTGGCGCGCCTCCATTGTCACTTCCAATGGTGCGGTG 
ATTGATGATATCGCCTACGACGCCCCAGAGCTTGCCCCCAGCGTGAGGATCAGCCTGGAT 
CACAACGTTCAACGAGCAGCGGAAGAAGCCGTAGACCTGCGCGCTGAGATGAAAGCCATG 
ATGGTGGTCATGAGGCCATCCACTGGTGAAATCCTCGCAGTGGCCCAAACAGATGAAGCT 
GACAAAGACGGCGATGTTGCGCTGATGGGACAATACCCACCGGGATCGACATTCAAGATC 
ATCACTGCAGCCGCGGGGTTGGCGCATGAAGGATTAACTCCAGACAGCATTGTGCCATGC 
CCTGGCACCATGAATATCTACGGCCGAATTGTCACCAACTACAACAGCTTCTCCTTGGGC 
AACACCTCATTGGATGATGCTTTTGCCAATTCATGCAACACCACTTTCGCGGATATTTTC 
CACCACTTGGAGCCAGGCCAACTGAAAAATGTGGCTAAGCAGTTTGGCCTCGGAATTGAT 
TATCAAATCCCAGGCCTTGACACCATGACGGGATCGGTGCCTGAAGGTGACATCGTGTTG 
GACCGTACCGAATCTGGTTACGGCCAGGGTCTTGACCTAGCAAGTCCCTTTGGCATGGCG 
TTGGTCGCCTCCACTGCAGCCACCGGTTCAGTTCCCACGCCAACGCTGATTTCTGGACAT 
GAAACTGTTGCCAGTGAAGAAGTTCTGGCGCTTGATCCAGAAGTCCTTGCCAATGTGCAG 
CGGATGATGAAATCCGTGGTCAATGACGGTACCGCTCGTGGCATGCGCCAAACCGGTGGC 
CAGATCTACGCAAAGACAGGTGAAGCCGAAATCAACGAAGGCTCCCATGCGTGGTTCACC 
GGCTACCGCGAAGAT GACATCGCTTTTGCCACCCTCGTGGTGTTGGGCGGAGGCTCCGAA 
GCGGCTGCCGCTGTGACAGATCAGTTCTTTGTGAAACTCGATGAGCTTCGCGCAGGGGGA 
GAAGTTGCAGTCAGTGAAGCTGAAGAGCAGCCAGTCGGC 

>RXA0 1 6 0 8 - downs t re am 
TAAAAAATAGCCTCCATCCAACC 



>RXA01609-upstream 

GTTGCAGTCAGTGAAGCTGAAGAGCAGCCAGTCGGCTAAAAAATAGCCTCCATCCAACCC 
GCTTTACCTGTCATCGCTTCAGGCGACTAGCATGGTGACC 

>RXA0160 9 

ATGTCTAAAATGCGCGCACCACTTGTACCCGGAATTCCTACCCCAATCAGGGAAGTACCT 
G C AC AT AT T G AAC G T C C AG AAT AT G T G T GG AAG G AC G AAGT C C AAGAAGC AAT C GG T GAG 
CCTTTTGTGCAGGCCCCTGAGGTCATCGAGAAGATGCGTGAGACATCTCGCATCGCTGCA 
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AACTCACTGAAAATCGCGGGCGAAGCCGTCAAGCCAGGCGTGACCACTGATGAACTTGAT 
CGCATTGTGCATGAGTACACCTGCGATATGGGCGCATACCCTTCAGATCTTGGTTACCGG 
GGATTCACCAAGTCCTCATGCATTTCCCTCAATGAGATCGTGTGCCACGGTATTCCTGAT 
TCCACCGTCATTGAAGAGGGCGATATTGTTAACATCGATGTCACCGCGTTCAAGCACGGC 
GTCCACGGCGACTGCAATGCCACCTTCTTAGCGGGTGATGTTTCTGAAGAACACCGCCTG 
CTGGTTGAGCGCACCGAAGAAGCCATGATGCGTTCCATCCGTGCAGCAAAGCCTGGACGT 
GAAATCAACGTCATTGGGCGTGTCATTGAGTCTTACGCCAAGCGTTTTGGCTACAACGTG 
GTCCGCGATTTCACCGGACACGGCATCGGCCCAACTTTCCACAACGGCCTTGTGGTGCTG 
CACTACGACAACACTCAGTACCGCGATCTGCTCGTGCCAGGCATGACCTTGACCATCGAG 
CCAATGATCAACCTTGGTTCCCTCGACTACGAGATCTGGGAAGATGATTGGACTGTCCAA 
AACGTTGACCGTAAGTTCAGCGCGCAGTTCGAGCACACCATTGTCATCACCGAAGACGGC 
AATGAGATCCTCACCCTCCCAGACGATTCCGTC 

>RXA0 1 60 9-downst r earn 
TAAAAACGCCTAGGCCACAAGCC 



>RXA0162 0-upstream 

CGGCCGAGCAGTAAACTTGCAGGTCAATGCAACTTTTTAACCGTAGAAAGTTATGGCCAA 
AGACTGGCAATAGGTTAAGAACTTGCGTTAGGATAGCCTA 

>RXA01620 

ATGCAATCTATTCGAACGACCTTCAGGTCGCTTTCACGCAGCGCAGTTATCGTGGGTACC 
GTTTTGGCTTTGGGTATCGCAGGATGTTCCACGGCCAGTGATGAAGCCACAAGCACCAGC 
GACGATGTAGCTGTCGGCGGCCGCCTATTTTCTACAGCGGATTCCGCCACCGCCGCTCTG 
GGAAGCGACGCCGAACCAGGCCAATTCCCCCGCACCGTTGTGCATTCACGCGGCGAAACT 
ACCCTTGAGCAGCAGCCACAACGAGTCGTGGTTCTCGACAGCGGTGAAATCGACCAGGTT 
TTGAGCCTCGGCGTGACTCCCGTCGGCATCGCCAGCCCGAAAGACGCCTCCAGCCAGCCC 
GCTTACCTCGAAAATCAGCTGGCAGATGTACAAACTGTGGGCACCACGAGTGAGCTCAAT 
TTCGAAGCCATCGCCGCCCTCAAGCCTGACCTGATTCTGGGCAGCAAGCTGCGCGTCGAC 
GAATCCTACGATCAGCTCTCCCAAATCGCACCAACCGTGCTGAGTATTCGCCCCGGATTC 
CCCTGGAAGGAAAACTTCCTCCTCACCGCCGACGCGCTCGGTCTCGAGGGCAAAGCCGTC 
GAGGTTCTCAACGAGTACCAAACCCATGTCGATGCAGTCCGCGAGACCATCGACGGCAGC 
CCAGAAATCTCACTCGTCCGCTTCATGCCTGGTCGCACCCGCCTGTACGGAAACCTCTCT 
TTCATCGGTGCAATCCTTAAGGACCTGGGGCTTTCTCGCCCAGAGATCCAAAATATCGAC 
GATCTTGCCGTGGAGATCTCCCCCGAAAACATCACCGATGCCAACGGCGACTGGATTTTC 
TACTCCACCTACGGCAAGCCCGAGGCCACCGAGCAGGACAACATTTTGTCCAACGAGCTG 
TGGCACAACCTTCCCCGCCGTCCAAGAAGGTCATGCCCTGGAGGTCAA 

>RXA0 1 62 0-downstream 
TGACGAGAGCTGGTTCATGGGGT 



>RXA0 1 6 4 0 - up s t r e am 

CATGGTGCTGGCGATGGTGGCGCTGATGATCCTTACCAGTGGGCAGTTAAATCCTATGGT 
CTTGATTTTTCCAATGATGATGGGTATGAGCGTCCTGATG 

>RXA0164 0 

ATGTTCGCCCCACCTGAAGGTGACGATACTGATGAGGTTCGGCGCACCTATTTACGTCAC 
CTGGGTGCATTGCGGGCGAAAGCGACAGATCACGCGGCGATGCAGCGCAGGCAT GAATGG 
CACAGGCATCCTGATCCAGCAACCTTGTGGTCCACGTTGGGGACTCGGCGGATGTGGGAG 
CGCACCCAAGATGATCAAGATTGTTTGGAAATCCGTTTTGGTTTGGGCGTGACCAGGCTT 
GATCCGGCTATTAACGTGAGTGATTCGGGTGCGCCGGAGGATCTTGATCCGGTATGTGCG 
GTGTCGTTGCGTCACACCATTCGGGATGTGGGGTCGGTGCAGAGCATGCCGGTGTCGGTT 
CAGTTGCAGGCGTTTCGATTCATTGGGCTCAACGGTGCGGGCGCACATGATCTGGCGCGG 
GCGCTGGTTGTGCAGTTGTTGTACCACCACGGACCGGAGGTGGTGGGTATCAAAGCGATC 
GGGGAGTCGGGTTGGGAGTGGCTGAAATGGGTACCGCACACCCGCGATCCGGAGAAGGCA 
GCCTTTCGGATTTTGCTGGTGGATTCCGTGTTGACCAACGGCACCGAAAGCTTCATTGAT 
GACCCCCAATGGACCACGATCATCAACGTTGGCGCGCAGACCAGCACCGCATTGGGCCAG 
CTGGCAGAGGATGAAGGGCTGCTGTTGCACGTCGATAAGCGTCTGCATGTGGCTACCGCG 
CACGGCGCGGAGGAGCTGGGCACGCCGGATGCGGTTAGCGCTGAGCTTGCGGAGGTTTTT 
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GGCCGCCGTTTGACTGCTTTTCGACGCACAACCACAGCACACGCGGCGAGCTCTGGTGAA 
TTGCTGTCCCTTTTGGGGATTGATGACGTGGAGCATTTAACTCCAGAAACCTTATGGATG 
AACAAGCGCACGCAGCCTAAAACTCGTTTGGCGGTGCCCTTGGGTTTGAACGCGTCCGGT 
CGGCCGATGGTACTGGATCTGAAGGAATCGGCGCACGGCGGAATGGGACCACATGGGCTG 
TGCATCGGCGCTACTGGCAGCGGAAAATCCGAACTTTTAAGAACACTTGTTCTAGGTTTG 
ACGATCACCCATTCGCCTGAGGAATTGAATCTGGTGTTGGTGGATTTTAAAGGTGGCGCC 
ACCTTTTTGGGCTTCGAGCAGCTGCCTCACACGTCCGCGGTGAT CACCAACTTGGAGGAA 
GAGCCCGTGCTGGTGGAGCGCATGCAT GATGCGATTTCGGGTGAGATGAACCGCAGGCAA 
GAAGCCCTTCGGCAGGCAGGTGGCTGCGCCAATGTGGATGAATACAACCAGCGTGATGGT 
GTGAAACCGATGCCCGCGCTGCTCATTGAGAGCGATGAATTCTCGGAGTTGCTTGGCCAA 
CATCCCGATTTCGCAGACCTATTCGTCGCCGTCGGACGCTTGGGCCGTTCCTTACACATC 
CATTTGTTGCTCGCTAGCCAACGTCTGGAAGAGGGGCGGTTGCGCGGATTGGATTCCCAC 
TTGTCCTACCGGATCGGCTTAAAAACCTTTTCCGCATCCGAATCGCGCCAGGTATTAGGC 
AT CACTGACGCATATCAATTACCCAGCCAACCCGGCGCAGGTTTCCTCAAATCCGACGTC 
GACACCGTCACCCGCTTCCAAGCAAGTTATGTATCCGGCCCCATCATGCGTCGCCATCAC 
CTCGCACCAACGCAGTCCCGGGTGCGCCTTTTTACCAGCTGGGAGGAACCCAAAGAGGAG 
GTGATTGTCGAGCAAAGCACCGAGACGCTTATCGACGCCGTGGTTGCGCGCGCCATCAGC 
GCCGCGAAGTTGCGGGGGTTAAGCGCTCATCGCATCTGGTTGCCACCGTTGCCGGCAGAA 
GTTTCGATTGGTGCTTTGGCTGATGATGTCGGTGAGCTAAGCGCCGTGATCGGGATGATC 
GAT AG AC C CT AT C AAC AGC G AC AAG AT C CAT T G C T GAT T GAT TTTTCTCT C AC C GGT G GA 
AGCGGCCACTGGGCTATTTGTGGTGGGCCCCAAACCGGAAAGTCCACGGCATTGCGCAGC 
ATCGTGATCTCCATGGCAGCAACGCATAGCACAGAAAACATCCGCTTTTACGTGCTGGAT 
TTATCTGGAACCTCCCTGGAAAATCTCTCCCGGCTGCCTCATGTTGCAGGCGTGGCAGGA 
CGCAAAGATCCAGAGAAAGTCCGCCGAGTTGTCGATGAAGTACGAGGCCTGATCAACCAC 
CCTGAACAACGCCACACCTTCCTTATTGTGGACGGCTGGCACACCATCACCCAAGAATTC 
GACGAGCTTTTCGACGCCTTCGTAGACATCGCCGCCAACGGCCTTGCCTCGCGGGTGCAT 
TTAGTTTTAAGCACTCAACGCTGGAGTTCCATCCGCCCCGCGGTCCGCGATCTGGTGACT 
GGCAGAATCGAATTGAAACTCGGCGAAGCCATGGATTCGGTGATTGATCGTAAAGCTCAG 
CTTCGGATCCCGTCGAAACCTGGGCGTGGCCTCAACCTGGATAAAGAACACATCCTTATT 
GCTCATGCGTCTGGCCAAGACATCGCCCAGGTATGCGTCATGGCCGATGGGCAAGGATGG 
CAGCAGGTCCCACAATTAAGCGTGCTGCCTGCGCATATCCTGCTTCACGAGCTTGAGCTT 
TCTGCGACACCTGGCATCCCGATTGCACGGGGAGGTGCTGAACTATCCACGCTGACGTGG 
GATCCAGAATCCAGCCGCCACCTTCTAGCTTTTGGTTCTCAAGGTTGTGGCAAATCCTCG 
CTGATCCGCACGATTGTCACGGGTCTGACAATTGTGGGGCGGGAGAAAGCACGCTTGGTA 
TTTTTCGACCTTCGACGCACCCACCTAGGCCTGGTCCCCGAAGACATGTTGGCTGCTTAT 
TGTGCTACTTCCACAGCAGTCCACAACACCAT CAAAGACATGGTGGCTACGCTATCCGCC 
AGACTTCCAGGACCTGATATCACCGCCCAAGAACTCCGCGATCGTTCCTGGTGGCAGGGG 
CCCGACATTTATTTAGTTATCGATGATTATGATTTGCTCCCCGCCGGCACCCTGCACCCG 
CTGCGCGAGATCATCCCGCATGCAAGAGACGTAGGCCTGCACATCGTGCTCACCCGCAAA 
GCCGGTGGCGCCTCGCGTGCGCTCTACGATCCGGTCATGTCCGAGATCAAGGACCAATCA 
CCGCACGTCGTGCTTTTCGACGCCGACCGCGACGAAGGCGCTATCCTAGGCATCAAACCC 
ACAGCACAACCACCAGGACGTGCCACGATGTCCATCCGTGGTGAAAACATCGGTGTTGCA 
C AGAT GGCAC CGCAT AGG 

>RXA0164 0-downstream 

T GAT GAC T C AT GAGC AC CC AAAC 



>RXA01653 

GGAAGTGATCTACAAGCTTCTCGAGGGCTCCTGGAAGACGATGCTGTTCAAAACAATACG 
GAGACGAGTGTCTTTACGGACTCCTCCAAAGTGCACGCCATTAATCATCATGGCAAGTAC 
TTTGATGTGCCGGGCATTGCCATCACTGAGCCGAGTGTGCAGCGTACGCCGGTGATCTAC 
CAGGCGGGTGCATCGCCGCGCGGATTGAAATTCGCTGGTGAGAATGCAGAAGCAGTGTTT 
ATCAATTCCAGCACCGTGGAGGCAATCACCAAGACTGTCGCAAAAATTCGCGCTGCTGCG 
GTCGCTGCGGGACGTGATCCACATGCGGTGAAGATCTTTGCGATGCAAACCATCATCACT 
GGTGAAACAGAAGCAGATGCGCAGGCAAAGCTGGAGGAATACAGTCGCTATATCGATCCT 
GTCGGTGGTCTGACCTTGATGTCTGGATGGACCGGCGCGGATCTGTCGCAGTATGACCTG 
GATGAACCGATCACCAATATTGAGTCAAACGCTATTCAGTCCACTGCAGCCACCATTAGC 
AACGGCACCGGTGAAGGTGCGTGGACGGTACGCAAACTGGGTGAGGCAACCGGCATCGGC 
GGCTTCGGACCAGTGCTTGTGGGATCTGGCGCTAACGTTGCCGCGGAACTTGCACGCATC 
CAGGATCTCAGCGATGTTGATGGTTTCAACCTTGCTTATGCCATCACCCCAGGAACTTTT 
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GAAGATGTCGTGGACTTTGTGGTGCCTGAGCTGCAAAAACTTAGCCGCTACAAGACGGAA 
TACGCGCCGGGTTCCTTGCGCAACAAATTGCTCGGTAAAGGTGATCGCCTGGACGATACC 
CACCGCGGCGCAAGCTACCGCCTAGGCGCTCGGAACTCCACCGCCACTATTGATCTCAGT 
TCCATATCCGCCCAACTAGTTTCCCAGGGAGCCCACTCA 

>RXA01653-downstream 

T G AT C T C AC C G C AAAC AAT C AT C 



>RXA0 1654 -upstream 

CTTTTGCTGTTATGAAAGTGAACTAAAGATATCTATGCGCAGACCGGTCTCACGCCGCGC 
CATTTTTGCAACATCTGTTTTGGTTGCGGGGGTGAGCATC 

>RXA0165 4 

ATGTCACCTTCGGCCAACGCAGCTGAGGCTCCGGCATCGGAATGGGTGAATACGACAGCG 
ATCGTAGATCAAGCGAATGCTCAGTTGTCGCAGTTTGGCGTGAGTCTTGACCGAAGTGCA 
GCAGAACTTTTTGATGATCAGGCAAACTCCCAAATTGATGCAGCGCTTTCACCGTATGCC 
GATAAGGTTCCAACCTCTGGCGGCCAGGTAGTCGAGCAAAGTCTTCAGGTTGTGGAGCAG 
GAAGTTCAAAAGGCACTGCCCAACTATGAAATCCGTACCGATCTGCAATCCCAGGTGATG 
GGTGCAACTCTAGGAGAGGTGCTGCACCGAGTTCCTGGAT CATGGTTTGATGCGCCAGCA 
GTTCCTGAAGAATCCAGGATTGTAGAGGAACAGGGTAAATCCCTGTATGGGCCCGGTACC 
CCGATCTATCTCAACGGAAATTCCATGTGCACGCTTGCGGTGACTGGAACTGATGCAGAT 
GGGCGCAAGATCGGTATCACTGCAGGTCACTGTGGAAAATCGGGCGATGCAGTCCGTTCG 
GCTGACTCCTTCTGGGTCGGCGATACCGGAACAGTGGTGTACAACGCGCCTAACGCTGAC 
TACTCCGTGATCGAGTTCGGTTCCAATGCAGAGTTGAGCAATACCTACAACGGTGTCACC 
GCGAATGCTGTCGGCGGTGGCGTGACTAATGGCCAAGAAGTATGCAAAAACGGAGTTGCT 
ACTGGCTACACCTGTGGTTTGGTGTGGACTGCTGATGAGCGCATGACGATGTCTCAGGTG 
TGTGCGGGTCGTGGTGATTCGGGTGCTCCGCTGATTGCAGATGGTCGTGTGGTTGGTCTT 
GTATCTGGTGGTGTAATTCCTGATTACAACCTGGCATGCGCCACTCCGTTGCAGGGACCT 
TTCTTCATGCCAACGCTGTCAGTGAACATGGATACTGTCCTAACTGATTTGGATTCGCAG 
GATCTTCCCGGTCGAGGTTTTCAGCCAACTGCTGGA 

>RXA0 165 4 -downstream 
TAG AAT T T AG AAAAT CCGCCGTT 



>RXA01 6 64 -upstream 

CGGGTTACCAAAGTGAATGGTAGGGGAAGTTTCCGTGTCTTATACCGGTTAGGTTTTGCC 
CGCGCTGCGCTTGGTCACATTAACGCCTAGGCTCGGGGCT 

>RXA01664 

ATGACCGTGTTGATTTCTCCGTCCACCCTTGCTGAATCAATCCACGCTGGTAAGAAACAA 
ACTGTTCTCGCTGCTTTCTGGGCTCCAATTGAAGGAGCAGGCCGCACAGTTTTCTGCTCT 
GAGCACATCCCAACTTCCATTTTCTGCGACCCTGCCCTTGAGCTTTCCGGAGTTCCTTCC 
TCTGAAGATGGCCGCAACCCACTGCCACCGCTGAATGTGTTGGCACGTTCTTTCAGGACC 
TGGGGTTTGAATACCGATCGTGAAATCGTGTTTTACGATCAGGGACGTGGCCTTTTTGCT 
GCACGCGCCTGGTGGATCCTCCGATGGGCGGGCATGCCCAACGTTCGCATCCTTGACGGT 
GGTTTCCAGAAGTGGGAAGACCATGAGCTGGGACACGCTGGCGGGCCTGGAAACTTCCCG 
CACTTTTGCAATGTGCGTCCCAACCCAGGTCAGCTGTCGGTAGCGACCATCGAAGATGTC 
AAGGCACATCAGGGCATTTTGATTGATTCTCGCGATGAACAACGATTTGCGGGTCGCAGT 
GAAAAGCTCGATCTGAAAGCCGGACACATTCCAGGCGCTATCAACATCAACGCTAAATCT 
T T G C T G G AAG AT G AT T T C AC C T T C AAAT C AC C AG AAG AAAT C CGCCAGATTTTTGCG G AC 
AAGGGGGTAACCAGCGGAGAGAACGTCATCGTTTATTCCGGTTCCGGTAACCACTCGTCC 
CAGTTGCTGGCTGGCATGGAGCACGCGGGGCTAACCGGTGCGAGCCATTATTTTGCTGGT 
TGGTCACAGTGGAGCGCTAACCCCGAGAATCCTATCGAGGCC 

>RXA0 166 4 -downstream 
TAAAATCGTGGCTTGAGTACGCA 



>RXA01668-upstream 
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ATAGATATTAGAGAGTTAAATAATGGCGCTTGACCTGCAGGAAATTGAGATCAACACTGA 
TTGTGTAGGTTGGCGCCCAACAAAGAAAGGGCGTTGAAAG 

>RXA016 68 

ATGAGTTCATTCAATCCAACTACCAAAACCAATGAAGCCATGCAGGCTGCTCTTCAGCAG 
GCATCCTCGGCTGGCAACCCTGATATTCGTCCAGCTCACCTGTTGGCTGCCATCTTGGAG 
CAAACTGATGGCGTAGCAGCGCCAGTCCTCATGGCTACTGGTGTGGATCCTAAGGAGATC 
CTCGCAGAGGCCAAGAAGTTGGTTGCTTCTTACCCCAAGGCTTCTGGCGCCAATATGGCT 
AATCCAAACTTCAACCGGGATGCCCTCAATGCGTTCACTGCAGCTCAGGAGCTTGCCGGT 
GAGTTGGGCGATGAGTACGTCTCAACCGAAGTACTTCTTGCCGGTATCGCTCGCGGAAAG 
TCTGATGCTGCGGATCTGTTGACCAACAAGGGTGCAACCTATGACGCCATCAAAGAGGCT 
TTCCCTTCGGTTCGTGGATCTCAGCGTGTCACCACTCAGGATCCAGAGGGACAGTTCCAG 
GCTTTGGAAAAGTACTCCACTGACCTGACCAAGCTTGCTCGTGAAGGCAAGATTGATCCT 
GTTATTGGCCGTGACCAGGAAATTCGTCGCGTCGTTCAGGTGCTTAGCCGTCGTACCAAG 
AACAACCCTGTTCTGATCGGTGAGCCAGGTGTCGGTAAAACCGCCATCGTGGAAGGCCTT 
GCACGCCGCATCGTTGCTGGTGACGTTCCAGAATCCCTCAAGGGCAAAACTCTGATCAGT 
CTTGATCTTGGTTCCATGGTTGCCGGCGCTAAGTATCGCGGTGAATTCGAGGAGCGACTG 
AAGGCTGTTCTGGATGAGATCAAGGGAGCTAACGGCGAAGTCGTTACCTTCATCGATGAG 
CTGCACACCATCGTCGGCGCTGGTGCTTCGGGTGAATCCGCCATGGATGCCGGAAACATG 
ATTAAGCCACTGCTTGCCCGCGGTGAGCTGCGCTTGGTTGGTGCCACCACGCTGAATGAG 
TACCGCAAGTACATCGAAAAGGACGCTGCCCTGGAGCGTAGGTTCCAGCAGGTTTATGTC 
GGTGAGCCAACGGTAGAAGATGCCATCGGTATTCTTCGTGGATTGAAGGAACGCTACGAG 
GTCCATCACGGTGTCCGCATCCAGGACTCCGCACTGGTCGCCGCAGCTGAACTCTCAAAC 
CGCTATAT CACCAGCCGTTTCCTTCCTGATAAGGCTATTGACTTAGTTGATGAGGCAGCA 
TCACGCCTGCGCATGGAGATTGATTCTTCACCTCAGGAAATCGATGAGCTGGAGCGTATC 
GTCCGCCGCCTCGAGATCGAAGAGATGGCGCTGTCCAAGGAATCCGATGCAGCTTCCAAG 
GAACGTCTAGAAAAGCTGCGCTCGGAACTTGCTGATGAACGCGAAAAGCTCTCTGAGTTG 
AAGGCTCGTTGGCAGAATGAGAAAACTGCTATTGACGATGTCCGGGAGATGAAAGAAGAG 
CTGGAAGCGCTGCGTTCTGAGTCGGATATTGCAAAACGTGACGGCAATTATTGTCGTGTC 
GCAAAGCTTCGCTACGGCCGAATCCCTGAGCTGGAAAAGCAGATCGAGGATGCAGAATCC 
AAGGTCGAGGTCAATGAAAATGCCATGCTCACTGAGGAGGTCACGCCAGACACGATCGCC 
GATGTGGTTTCCGCATGGACGGGCATTCCTGCAGGCAAGATGATGCAGGGTGAGACCGAG 
AAGCTGCTCAACATGGAGCGCGTCTTGGGCAACCCG 



>RXA0 16 91 -upstream 

AAAACCTTAAGTTGGGTGGTTAAACCCACTAAGGTCTCACTTTATGGATGTGCCAGGTCA 
C AC C AAAAAAT C T C AAGAAAACT C AC AT T AAAG GAC AG T A 

>RXA01691 

ATGGCGTCACAACAGATCCGCTATCCATTCTCCGCGGTTGTGGGACAAGACGAGCTTCGG 
CTTGCGTTGATCCTCACTGCGATTTCCCCACGCATTGGTGGCGTGGTGATTCGAGGTGAG 
AAGGGTACAGCGAAAACTACCACTGTGCGTGCTTTTGCTGGTCTTTTAGGTGATGCCCCT 
TTGGTGAACTTGCCTCTCGGATCCACGGAGGATCGTGTGGTGGGTTCCCTCAACATGGAA 
ACTGTGTTGACCACCGGCCGTGCGGAATAT CAGCCAGGTTTGCTCGCGCAGGCTGATGGC 
GGTGTGCTGTATGTCGATGAGGTCAACCTCTTGGCGGAT CACCTGGTGGATGCTCTGCTC 
GATGCAGCTGCAAGCGGTCGCGTCAGCATTGAGCGTGACGGTATTTCGCATTCTTCACCA 
GCAAACTTTGTGTTGGTGGGCACCATGAATCCGGAGGAAGGCGAGCTGCGCCCGCAGCTG 
CTGGACCGTTTCGGTTTGGCTGTGGACGTTGCTGCGTCTACGAACCCTGAGGTGCGCGTG 
GAGATCATTCGCCGCCGGCTTGATTTT 



>RXA01728-upstream 

GAATCGCCGGACCTTGAAATGGACCCGGTTTCCAGAAGACGTGCTTCCTTTGTGGGTTGC 
GGAAAGTGATTTTGGCACCTGCCCGCAGTTGAAGGAAGCT 

>RXA017 2 8 

ATGGCAGATGCCGTTGAGCGCGAGGTCTTCGGATACCCACCAGATGCTACTGGGTTGAAT 
GATGCGTTGACTGGATTCTACGAGCGTCGCTATGGGTTTGGCCCAAATCCGGAAAGTGTT 
TTCGCCATTCCGGATGTGGTTCGTGGCCTGAAGCTTGCCATTGAGCATTTCACTAAGCCT 
GGTTCGGCGATCATTGTGCCGTTGCCTGCATACCCTCCTTTCATTGAGTTGCCTAAGGTG 
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ACTGGTCGTCAGGCGATCTACATTGATGCGCATGAGTACGATTTGAAGGAAATTGAGAAG 
GCCTTCGCTGACGGTGCGGGATCACTGTTGTTCTGCAATCCACACAACCCACTGGGCACG 
GTCTTTTCTGAAGAGTACATCCGCGAGCTCACCGATATTGCGGCGAAGTACGATGCCCGC 
ATCATCGTCGATGAGATCCACGCGCCACTGGTTTATGAAGGCACCCATGTGGTTGCTGCT 
GGTGTTTCTGAGAACGCTGCAAACACTTGCATCACCATCACCGCAACTTCTAAGGCGTGG 
AACACTGCTGGTTTGAAGTGTGCTCAGATCTTCTTCAGTAATGAAGCCGATGTGAAGGCC 
TGGAAGAATTTGTCGGATATTACCCGTGACGGTGTGTCCATCCTTGGATTGATCGCTGCG 
GAGACAGTGTACAACGAGGGCGAAGAATTCCTTGAIGAGTCAATTCAGATTCTCAAGGAC 
AACCGTGACTTTGCGGCTGCTGAACTGGAAAAGCTTGGCGTGAAGGTCTACGCACCGGAC 
TCCACTTATTTGATGTGGTTGGACTTCGCTGGCACCAAGATCGAAGAGGCGCCTTCTAAA 
ATTCTTCGTGAGGAGGGTAAGGTCATGCTGAATGATGGCGCAGCTTTTGGTGGTTTCACC 
ACCTGCGCTCGTCTTAATTTTGCGTGTTCCAGAGAGACCCTTGAGGAGGGGCTGCGCCGT 
ATCGCCAGCGTGTTG 

>RXA0 1728-downstream 

T AAAT AAT GAG T AAAAAGT C T G T 



>RXA017 95-upstream 

AGACCATATTGAAGACCTCGAAGCTGTTGAGCCTGGCTACATCGTCAAGCCTCGCCTGTA 
CAACTTCGCTGAATACGGTGTCCCACAATTCCGCGAACGT 

>RXA017 95 

GTGCTCATTGTTGGCATTCGCCGTGACACCGGCTTTGATTTCAAGCACCCAGCTCCTACC 
CATGGCCCTCGCGGTGACATGCCGTATAAGACTGCCGGCGAAGCGCTCAAAGGCGTGAAG 
GATGTCCCCACAAACAACAACCACATGAAGATCATGCCTCGCACCGTTGAAGTGCTTAAG 
CGCATCCCTGAGGGCGAAAACTTCACCGCGATCCCCAAAGATGACCCCTACTACGTCAAG 
GGCATGATTAGTCACGTTTACCGTCGCTTGCACCGTGATGAGCCATCCAAAACCCTTATC 
GCCGGTGGCGGCGGGGGTACATGGGGATACCATTATGAAAAAAATCGAGCATTGACCAAC 
CGCGAGCGGGCTAGAATTCAATCGTTCCCCGATGACTTTGAGTTTTTGGGATCAAACACC 
CAAGTCCGCCGCCAA 



>RXA0 18 02 -upstream 

GGAATTCTGGACAAAAGTGTTCACTACGTTAGACATGAGAACCAGTGTGGCACATCACAG 
GAAATCTTCGCGGGTGTTTAGACAACCCGGATGTGACAGA 

>RXA018 02 

ATGGGCGATCAAGACATAATCGGAAAGGAATCCAAACAAATGGACTTTCGCCTCGTCGCG 
ACAGACATGGACGGCACACTTTTAAACACCCACCACGAAGTCCCAGAGAAATTTTGGGAC 
ATCCTGGAACAAATGCGTGCCAAAGGAATCGCCTTCGCACCAGCCAGCGGCCGTCAATTA 
GCCACCTTGCAAAAACAATTCGGGCACGCGGGTGAACCCATTTCTTACATCGCAGAAAAC 
GGCACCGTGGTAGTCCACGACGGCGAAATTATCTCCCTGACCACCATCGACTCCGACACC 
GTACACTCCATCATCGATGCCGTGCGCGCATCCGACATCGATATGGGAGTAGTGGTCTGC 
CGACCAGAACGCGCCTACGTCGAACGCAACGACGAAGCTTTCCGCGCCGAAGGCCTGAAA 
TACTACGTCTCCATCGAGGAAGTCCAAGACCTCCACGAAGCAGTCAACAATGAAGTAATC 
AAGGTAGCGATCTTTACATTCCAAGATGCCGAAAAGGACTGTGCCCCCATCATCCGCGCA 
GCCTCCCCCAACGCCAACGTTGTTGTCTCCGGCCAGCACTGGGTCGATGTCATGGATCCT 
TCAGCCAACAAGGGCCAAGCTTTGGCTGCTCTCCGCGATGCCCTCGGATTGGAAGAATCC 
CAAACTCTCGTGTTTGGCGACTACCTCAACGACACTGAATTGATCAAGGCCGCCGGCAAG 
TCTTACGCCATGTCCAATGCCCACCCGGACATTTTGGAATTGGCCGACGAAATTGCACCA 
TCCAACATTGAAGAGGGCGTTATTGTGGTGCTGGAGAAGTTGCTTAACGGT 

>RXA018 02-downstream 
TAACGATTGCAGGCAGCAGGTTC 



>RXA01828-upstream 

CATCCCTGATGGCTAACTACATTCTGATGGCCATCATCTTGCGTATTTCTGACAGTGCCC 
GCCGACCTGTCATGTCCAAGCAAGCATCGGAGGTGGCTGC 
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>RXA01828 

GTGAACCGCTCGATTCGAATCACATCCCTCTTCTCTTTGCTCCTGATCTTGGTC-CTCGTA 
GCAAACCTCACCTGGATTCAGGCTTTTAGGGACGATGATCTTGCTCAGAACCCACTGAAC 
GCACGTGGTTTCCTGGAGGCGAAGTCCACTCCGCGTGGACAGATTTCAACTGGTGGCCAA 
GTACTCGCAGAGTCCTCCCAGGACGATCAGGGTTTTTACCAGCGCAGCTACATCACCAAC 
CCGACTGCCTACGCACCGGTGGTTGGTTACCTCTCTGATGTTTATGGAGCAGCTGGCCTG 
GAATTGGGATACAACTCTATCCTCAACGGCAGTGACTCTTCCCTGTTTACCTCCCAGTGG 
CTGGATGTCATTTCTGGCAGCCCTACCCATGGCGCAAACATTGAGCTGACCTTGGATCCC 
AATGCGCAGCAAACTGCTTATGAACAGCTGAGCCAAAGCGGCTACGAGGGTGCTGTGGTG 
GCGCTTCGCCCAAGCACTGGTGAGGTGCTGGCCATGGCGTCATCGCCAAGCTATGACCCC 
AACCAGATCGTGGATCCAGCAACCGCAGAGGACGCTTGGGCTGAGTACACCTCCACTGAA 
GGTGCACCGCTGCTCAACCATGCAACGCAGGAATCACTGCCTCCTGGATCTATTTTCAAG 
ATCATCACTACTGCGGCAGCTTTGGAAAACGGCTACTCTGCTGATTCCACCGTGACTGCA 
GAGGCAGCAGTGACCCTGCCTGGCACCAACACCACCTTGACCAACTACGGCGGTCAGACA 
TGTGCGGGCGGTGGCACCACTACCCTGCTCACCGCTTTCCAGCTCTCCTGCAATACTGCG 
TTTGTGGAGACCGGCATTGATGTTGGCGCGGATGCTTTGCGCGCGTCTGCCGAGGACTTC 
GGAGTGGGACAAACCTACAGCTTGGGACTAGATAACGTTCCTGGCGGCTTGGGTGAAATC 
CCCGACGATGCCGCCCTTGGACAATCCAGCATTGGCCAGCGCGACGTGCAAATGAACGTG 
CTGCAGGCCGCTGTCATGGCAGGAACCGTATCCAACGGTGGCGTACGCATGGAACCATAT 
TTGGTATCCCGCGTCACCGGTCAGGACCTGAGCGAACTGAGCACCCACAAGCCGAAATCA 
GTTGGTGGAGTCGAGCCAGAAATTGCAGAACAGTTGAAGACTTTGATGGAAGCCTCAGAG 
CGCAATACTTCGGGCTACACCGGAATTCAGATCGCTTCCAAGACTGGTACCGCGGAACAT 
GGTGATGAAAACACACCACCACACACCTGGTACGTGGCATTCAACAACGACATTGCTGTT 
GCTGTGTTGGTGAAAGACGGCGGTGGATTTGGCACCAGTGCAACTGGTGGTCAGGTCGCA 
GCCCCAATTGGCCGAGCTGTGCTTCAGGCAGCCGGAGGATTT 

>RXA01828-downstream 

T AAAAT AT GAG T C AAGAAG AC AT 



>RXA0182 9-upstream 

TGCAACGGCTGGCTGCTCAAGCTTTGCCAGTGTGCGTGAACTTAGAAGTAACAACCGGTG 
GCGATAGAAACGAACCCGGAGTCAATTGTAGGGAGGTCTC 

>RXA0182 9 

ATGAACACGCTTGAACGATTAAAGCTTCGTCGCACGGAAATGTGGCTGCTGATACTTGCC 
ACACTCGTTGTGTCGATCATGTTCATCAGCCTCGAGCTGGCCATGGGCAATGAGTTGGGT 
ACCCATATTTTGATGCTGATGGGCGGATATATCGGTATCTTCATCGTCGCGCACCTAGCC 
ATGGCATGGGTGGCGCCGTTTGCTGATCAAATCATGCTGCCTGTGGTGGCGGTGCTCAAT 
GGCATTGGTTTGGTGATGATTTATCGCCTTGATGAGGCCACGGGCTACAGCACGGTCAAT 
AGCCAATTGATGTGGACGGTTGTTGGCGTCACGCTGATGGTGGCTGTGTTGTTGCTGTTG 
CGTGATTACAAGTCGCTTTCGCGTTATTCCTACCTCCTCGGTGTGGTGGGCATCGTGCTG 
CTGGCGCTGCCTCTCGTGTGGCCGCAGCCAGGCGGCGTGGAAGCCCGCATCTGGATTTGG 
CTTGGACCTTTCTCCATCCAGCCAGGTGAGTTCTCCAAGATTTTGCTGCTGCTGTTCTTT 
GCTCAGCTGCTAGCCACCAAGCGTGCTTTGTTTACTGTTGCGGGCTACCGTTTCCTCGGC 
ATGGATTTCCCTCGTTTGCGTGACCTCGCGCCGATTCTTGTGGTGTGGGCGTTGGCTATT 
TTGATCATGGCTGGCGCCAACGACTTCGGTCCTGCACTGCTGCTTTTCACTACCGTTTTG 
GCCATGGTGTACCTGGCTACCGGCCGTGGTTCCTGGCTGTTGATTGGTGCTGTGTTGGTG 
GCTGTCGGCGCGTTCACGGTGTACCAAGTTTCAAGCAAGATTCAGGAACGCGTGCAAAAC 
TTCGTGGATCCTGTGGCCCACTATGACACCACCGGTTACCAGCTGTCCCAGTCCTTGTTT 
GGCATGAGTTGGGGCGGAATCACCGGCACCGGCATTGGTCAGGGTTACCCCAACATGATC 
CCTGTCGTGCACTCGGACTTCATTCTCGCAGCCATTGGTGAGGAGCTTGGTCTGATTGGC 
CTGGCGGCCATCATCGTGCTGTTTGGTGTGTTTGTCACCCGCGGTATGCGCACCGCTACC 
CTGGCTCGTGACAGCTACGGAAAGCTCGTGGCATCTGGTCTGTCGATGACCATCATGATC 
CAGATTTTCGTCGTCGTGGCAGGTATTTCTTCACTGATGCCCATGACAGGTTTGACCACT 
CCGTTTATGTCCCAGGGTGGTTCATCCCTGATGGCTAACTACATTCTGATGGCCATCATC 
TTGCGTATTTCTGACAGTGCCCGCCGACCTGTCATGTCCAAGCAAGCATCGGAGGTGGCT 
GCG 

>RXA018 2 9-downstream 

T G AAC C G C T C G AT T C G AAT C AC A 
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>RXA018 38 

CAGCACCTCTCCGGCGGCCGTGTTGACCTTATGATGGGCCGTGGCAACACCGGACCCGTT 
TACCCATGGTTTGGCAAAGACATCCACCAAGGCATCCCACTAGCGATTGAAAACTACCAC 
CTCCTGCGCCGCCTCTGGCGCGAAGACGTAGTCAACTGGCAGGGCAAATTCCGCACACCG 
TTGCAGGGATACACCTCTACCCCAGCACCATTAGACGGCGTTGCACCATTCGTCTGGCAC 
GGCTCCATCCGCTCCACCGAAATCGCAGAGCAAGCAGCCTTCTATGGCGACGGCTTCTTC 
CACAACAACATCTTCTGGAACAAAGAGCACACCGCCCAAATGGTCAACCTCTACCGCCAG 
CGTTTCGAACACTACGGACACGGCCAAGCAGACCAGGCCATCGTGGGACTCGGTGGCCAA 
GTCTTCATCGGCGATTCTGAAGAAGAAGCAAAGAAGACCTTCCGCCCCTACTTCGACAAC 
GCCCCTGTCTACGGACACGGACCAT CACTTGAAGATTTCTCCCGCCTGACCCCACTAACC 
GTCGGTACCGCTGAGCAAGTTATCGAACGCACCATGGAATTCGCCGACTGGGTAGGCGAT 
TACCAGCGCCAGCTCTTCCTCATCGACCACGCCGGCCTGCCACTAGAAATGGTCCTTGAT 
CAGATCGAACGCCTCGGCCACGATGTCGTCCCAGAGGTACGCCGCCGCATGGAGGAGCGT 
CGCCCAGACCACGTTCCCTCCAACCCACCAACCCACCAGAGCCTGAAGGCCAACCGAAAC 
AGCCCTTACTTTCAGAT CAACCCTGGTCAGCCAACTGAG 

>RXA018 38-downstream 

T AG T T T T T C T GAAAC T AAGG AGA 



>RXA018 4 8-upstream 

CTGCAAGGAACTGCGCAGGCGAAGGCGCAGACTACTGGAAAGGTAGGTACTGCCGGATCC 
GGCGACCCCTTTCGCTCCTAGGCATTTGCGCCTGGCGTCC 

>RXA018 4 8 

ATGGGGGAGGAGGACTCCACCCCAGGTAGGCGTTCCAAGGCGTATTCGCGCCAGGGCGCT 
GATGTCCGCCCCATGAAGGGTGGACACGGCATCAACTTAGTGGGCACGCTCATGGCGGCT 
ACGGAACGCGGCGCCAACATTGTTGAAGGCGTGGTCGATTTCCGGCCCACGGACCTGCGG 
GGTTCGCTGCGCCGTGGGCGCGAAGCCAACCTCATCGTGTTCGTCGTCGACACATCGGGG 
TCGATGGCTGCGCGTTCCAGGGTGCGTGCGGTCACCGGGACTATTACCTCTATGCTTAAC 
GACGCCTACCAGCGCCGCGACAAGGTTGCGGTTATCGCGGTCAACGGCAACAAGCCGACA 
CTGGTGTTGAATCCAACAAATTCTGTGGAGCAAGCTCAGCAGAAATTAAAGGATATGCCG 
ATGGGTGGTCGCACTCCACTGGCAGAGGGGCTGCTCATGGCCAAGGATCTCATGGCAAGG 
GAACTCCGAAAGGAACCCGGCCGACGCGCGATCCTCATGGTGAT GACCGATGGCCAAGAC 
ACCTCCGATGCCGGCGAAGCAGGCATTGCCACCGCGGCGGAAACAGTGGTGAAATCACGA 
CTGTCCGGCAACGTGGTCATCGACTGCGAAGGCCGACTCAAAGTGCGCAAAGAGCGCGCC 
GGGGTGTTGGCTGAAATGCTCGGTGGTGTGTGCGTGAGATTGCGTGATCTTAACTCCGAG 
CACATCAAAATGGTGATTAACGCC 

>RXA018 4 8-downstream 

T AG AC AAC C AG AG TGAGGGTTTC 



>RXA018 4 9 

CTGCCTGGTGTGGAGCTGCCGGATCTGATCTTGTCGCAGATTGCGTGGTTGTGTGCACGT 
ATTGAAGTCGACGGTATGCGCGCTGACCTGGTGATCACGCGTACCGCACTTGCTCACGCC 
GCGTGGGCTGGACGCACTGTGGTTACGGAAGAAGACGTGGAGATCGCAGCTCGCCTAGCG 
TTGCCGCACCGCCGTCGCCGTAATCCTTTCGATGCTCCAGAAATGGAGGAGCGCAAGCTT 
CAGGAAACCCTGCAGGAAGCTCGGGACTTCTTCAAAGACAATGAAGATAAAGGACCTGCC 
GCCAAGATCACCGATGAGGAAACCGGTGCAGAGGCCTTTACCGATACCGACAATCCCACC 
GAGGAAGACGGTCTGCAAGGAACTGCGCAGGCGAAGGCGCAGACTACTGGAAA.GGTAGGT 
ACTGCCGGATCCGGCGACCCCTTTCGCTCC 

>RXA018 4 9-downstream 
TAGGCATTTGCGCCTGGCGTCCA 



>RXA018 68-upstream 

ATGCGGATCTGAACAGGCTGTCTGTTGCTAACTCATCGTTTTCGCAGCTGCTCTCGGCGA 
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ACTGGACCGTGAAGGCGTTGGCGCGCCAGTAGGTTTCTGG 
>RXA018 68 

GTGGAGAAGGATTCTTCCTCCAACGAATCCGTCGCCTATGTCATCCAGTCCGGCCTCGGC 
CTGCCCGATGAGGCTTATTACCGCGAGGAGGCACACGCCGAAACTCTCGCGGCCTACAAA 
GAGCACGTTGAGCGCATGCTCGGCTACTTGGATAACAGCCGCCTCTTCGGTCTGTCGGCT 
GCTTCCGCTGCCGCACGAATTGTCGCCCTGGAAACGGAAATCGCTGCTGGCCACTGGGAT 
GTCGTGAAGACCCGCGACGCCGTAGCCACCTACAACCCCACCGAACTCGGCGCGCTGCCA 
CCAAAGGTCCGCACGCTGCTCAGTTCCGCAGGCCTCCCGGACCAGCGCCTGGTATCGATG 
ATGCCGTCATACCTCGACCACCTCAACGGCTTGCTTGTCGACGACCGCCTCCCCGATTGG 
CAGCTATGGGCAACCTGGCACATCTTGAGGTCTCGAGCAGGACTGTTGACCGAGGAAATT 
AGCCAAGCAAACTTCGACTTCTATGGCACCAAACTGTCCGGCGCCACCGAGCAAAAAGAT 
CGATGGAAGCGTGCTGTCGGCCTGGCAGAGCGCATGGTGGGCGAGGAAATCGGGCAACGA 
TTCGTCGAAAGGCATTTTCCTGCAAGCTCCAAGGAGCACATGCTTGAGCTCGTCGACTAC 
CTGGTTGCCGCCTACCGTGATCGCATTTCCAACCTCGAATGGATGACGCCCGCCACCCGC 
GAGCGTGCCCTGGAAAAGTTGGGCAAATTCAACGCGAAAATCGGCTACCCCGACAAGTGG 
CGCTCCTACGAAGGCCTCGAATTCGGCTCCGACCTGGTGGACAACTCCCGCAAGGGCTCC 
GCGTTCCTCCATGACTATGAGCTGGGCAAGATCGGCAAACCAGCCGACCGCGACGAATGG 
GTCACCACCCCACAAACCGTCAACGCCTTCTACAACCCCGTGGTCAACGACATCACCTTC 
CCCGCAGCCATCCTGCGCGCACCATTCTTCGACCCCGAAGCAGAAGCCGCAGAAAACITC 
GGTGCAATCGGTGCTGTGATCGGACACGAAATCGGCCACGGCTTTGACGATCAAGGCAGC 
CAATACGACGGCGACGGCAACCTCAACTCCTGGTGGACCGACGAAGACCGCTCCGCATTC 
GAGCAGCTCACCTCACGTCTGGTCACCCAATTCAGCGGACTCGTCCCTGCCGTCCTGACC 
TCTGAAGGAATCGACACCGACGGCGTCAACGGTGAATTCACTCTCGGCGAAAACATCGGT 
GACCTCGGCGGATTGGGCATCGCTGTCGTTGCCTACGAAAAGTACCTCGCAGACCGTGGC 
CAAACCTTTGAAACCICACCAGTCCAAAAATTCGAAGCAGAAGGCGCCGAGGAAGGCCTG 
GCCGAGCAAGAATTCAACGGTCTCCAACGCCTCTTCCTGTCCTGGGCTCGCGTGTGGCGC 
ACCAAAATCCGCCCACAGATGGCCGTCCAATACCTGGCCATCGACCCACACTCCCCTGCA 
GAATTCCGCTGCAATGTCATCGCCGGAAACGTCGCTGAATTCTACGAAGCATTCGACGTC 
CCCGAAGATGCACCTGTGTACATCAAGCCAGAAGAGCGCCTAGCTATCTGG 

>RXA0 18 68 -downstream 
TAGTTGTTAGTTGGTATTGAAAA 



>RXA018 69-upstream 

TGACAGGCTACCTTCTGGGGTGGACATGATCCCCAACGCTCAACCCACTTGTGGCACCAA 
CCACAAACCCTGTGGCGGTAAATCCCCTAGAGTAGGCCAC 

>RXA018 69 

ATGAAGGATCTTTATCGCTTTGTCAATGGCCTGTGGCTTGACACCCACATCATTCCCGAC 
GATCGCGCGGTGGACGGCACGTTCCACAAGCTGCGCGATGATGCTGAAGAAGACGTCCAT 
GAGATCGTCAAGGAAGACACTGGACGCGCAGGCACACTTTATGCCTCATTTATGGATACT 
GACGCCATCAACGCTGCTGGTGTTGCACCGCTCGATGCGGATCTGAACAGGCTGTCTGTT 
GCTAACTCATCGTTTTCGCAGCTGCTCTCGGCGAACTGGACCGTGAAGGCGTTGGCGCGC 
CAG 

>RXA018 69-downstream 
TAGGTTTCTGGGTGGAGAAGGAT 



>RXA018 85-upstream 

GTGGCGTCGCAGGGATGTTCCTGCGGCACCATTTTTGCTGAGGTGGAACTCACGGATTAA 
ACACGGATTTTTCTAAGGTTAATCAAGTAAGGTTTACCTT 

>RXA018 85 

ATGACTACGAAACCTATCATCCCAGAATCAACCCACTCCGCAGAACGTGCTGGTGGACAT 
TGGATCCTTGCCAGGCTTGGAAAGAAAGTGCTGCGCCCTGGAGGTCGTGAAACAACGCAG 
TTCCTGCTGGAGAACCTTTCTTTGACCGGTGCTACCGTGGTGGAATTTGCTCCAGGACTT 
GGCGTGACTGCACGTGACATCCTTGGCAAGGGTCCGGCTCGCTACATCGGAGTGGATAGC 
GACGCGGATGCATGCGCGAATGTACGTGCGATCTTACCTGCTGGTCCTCACGAGGTGCGC 
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AATACAAATGCCACCGATACTGGCCTTGAAAGCGACTCGTTTGATGTTGTCATCGGCGAA 
GCGATGTTGACCATGCAGACCGATAAGCACAAGTTGGAGCTGATGCGCGAGGCAGCTCGA 
ATTCTGAAACCAGGCGGGCTGTACGGCATTCACGAGCTGTCGCTGGTGCCTGACAATGTC 
TCCACTGCGGTGAAAGAGGATATTGCTAAGGCGCTGGCTCGTTCCATCAAAGTCAATGCC 
CGCCCCATCACGGTGCCGGAATGGGCTGCGTTGGCGCGTGAGGCAGGGTTCGATGTGATT 
AATATTCGCCAAGCCGACATGGCCCTTCTATCCCTCAAGCGGAACCTGAAGGATGAAGGG 
CTAAAAGGTGTCTTCACGATTGTGAGGAACGTGATTAGCCAACCGGATCTGCGCAAGCGA 
GTGCTCGGAATGCGAAAGACTTTCACCGAGCATAAAGAT CACTTAGGTGCGGTTGGCATC 
ATTTTG C AG AAG AG AG C C C AA 

>RXA018 8 5-downstream 
TAGGGATCTGAAATGGAGGGGTG 



>RXA0 191 4 -upstream 

GGTTTTGAGGAATGGCTAGGCTTGTTAAAAGTTAGTTTCAATTTGATGCCTCCCCCAACC 
AAAGCG G AG ACAC AACT T C AACG AG AGG AC T C AG C T T T C A 

>RXA01914 

ATGGCGAAAAATGCCTACAGCACAACAGCACCAACCAAGGTGTCCAAGGATGCCACTCTT 
CCAGTTCGTGGAACGGTCGCTGAACTCAAGCTCGAAAAGAAGTTGCCAAAGAAGATTGAT 
GCCATCATCGTCGCGATTTTTGAAGGCGAAGAT"CCATCGAACTCGCCGGCGGCGAAATC 
CTCGATITCATCTTCAGTACCGAGCAGCAGGCCGACATCCTCACTCAGCTCGAAGCTGTC 
GGCGCAAAGGCCACCGCAAACAGCATCACCCGCGTCCCAGGCACCGACGTTGCGCCTGTC 
ATTGCGGTTGGTTTGGGCAAGGCTGATTTGCTTGACGACGAGACCCTCCGCCGCGCTTCC 
GGCACGGCGGCCCGCTCCCTCGGTGGTTTTGAAAATGTCGCCACCACCATTGGCGATTTG 
GGACTT 



>RXA01918-upstream 

TTGGTACGGGGGTTAACAACCTAGCTTTGTATCTGAAGGCTTCGGAGATTTCCTGTATAC 
ATCAACAATTGCCCTTTAACCAGGAGTATTCTTAGCTTCT 

>RXA01918 

ATGACTCCTGATCTTGCAGCTTTTCTGGACAAACTTTATGCCGAGGGGCAGGAATTTGAT 
GCAGAGCAACCGGATCGGCTTGATCGCAGGAGAAACCTTGAATCTGAAAGCGCTGCGCTA 
CTTCGCTCGCTCATCTACGGAATTAGTCCAAAGTCAGTTCTCGAGCTAGGCACATCCAAT 
GGTTACTCGACTATTTGGATGGCAGATGTCGTGAATTTAACAACAGTAGACAATGATCCT 
GAGCGGTCTTTGGATGCTGCAGCAAACCTTCGCGCCGCTGGAGTTGAAGAAAAAGTTCAA 
CGAATCGTCGCCGATGGAGCAACCGTACTTGCCGATTCCGCCGATGAACAATGGGATTTC 
ATTTTCCTTGATGCCGAACAATCACTCTATGTAAATTGGTGGCCTGACCTGCAA 

>RXA01 918 -downstream 
TGAGTTCTAGCAAATGGCGGCTT 



>RXA01932-upstream 

TTTCTAACCTGCATCCAAGCCTAGGTGGAATTGAGATGACGCGTCGTAGAGATCGAAAAC 
TCAACCAAATTTCTTGCCTAAGGCTTCTAGGATTGTCGTT 

>RXA01932 

ATGCTCCTTCACCCAGATGCGCAGTTTTATATCGATACCTTGCCCACTCTCAGCGCGGAG 
GAGCAGGTGAGTTTTGGTAAAGACGCTCCTGTTTCAGAGGCTGATGCAACCCATGTGGCG 
ACAGATCAAGATATTGCTGGGGTGCCGGTGAGGGTTTATACGCCTTTATCTGGGGCTGGG 
GATTTGCCGTGTTTGGTGTACTTCCACGGCGGTGGCTGGTCCGGCGGCACCCTCAACATG 
ATCGATGCCACGGTTCACTCTCTAGTGGTTGGCCTGCCGATCATCGCCATCAGCGTGGAC 
TACCGACTTGCACCCGCACACCCATTTCCAGCGGCTATCGACGACGCGTTTGCAGTGGTC 
AGTGCCGTATTGGATGGGGTGTCTGGGCTGAGTATTGATACTTCCCGAGTGGCAATTGGC 
GGTGACAGTGCCGGTGGAAATATTGCCGCGGTTACTGCACAACAGCTGCGTGAACGGGCT 
GTGGGTTCTACTCCTGTATTGGCTCACCAGGTGCTTATTTTTCCGGTAACTGATGTTTCC 
ACTACATCTACGCCGAGCTATCTCACATTTGGCAAAGATTGCTACCTGACAAAGGACGCG 
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ATGGAACGCTACATCGAACAATATGCCGATGGGCACGACCGCACCGACCCTCGACTCTCA 
CCGCTACTGGCATCTGATTTGAGCGACCTCCCACCCACCACCATTGTGTACGGCGAATGC 
GACGTGTTAGCCCATGAAGTGCGAGCCTATGGACAAGCTCTACTAGAGGCTGGAAATTCC 
G T G AC G AT G AC T G AAT T C AAAG G AC AG AT C C AC GCCTTTAT T AAC C T AG G G G G AAT C AG T 
TCCGATGCGCGGGCTGCTCGACGACTCATCCGCGCCGAATTGGAAGCAGCACTTTGT 

>RXA01932-downstream 

T AAAG GT T G AG AT T T AAC AT T C G 



>RXA01933-upstream 

CTAGAAGCCTTAGGCAAGAAATTTGGTTGAGTTTTCGATCTCTACGACGCGTCATCTCAA 
TTCCACCTAGGCTTGGATGCAGGTTAGAAAGGAGCCTTCG 

>RXA01933 

ATGTCTAAGACTCGTACTTTTCTGTTTGATCTTTATGGTGTTCTCATCAAGGAGCATGGT 
GCGGCGCAGTTTGAGCGGGTTGCGCGTGCGGTGGGGGAGCCGTCCAAGAACGACAAGCTG 
CATGAGGTTTATGAGTCGCTTCGTCTGGATCTGGATGCCGGCCGCGTGAGTGAGGTGAAT 
TATTGGAATCAGATCAAACTATTGGTGGGTTTGGAGTTTTTGGATATCCAGGAGGTCATC 
GCGGCTGACTACAGGGGCCTTTATGAGCGTGATCAGGACATGGTTGATTATGTGTTGTCG 
TTGAAGGCGAAAGGCCACCGCATCGGAATTTTGTCGAATATTCCGGAGGGGTTGGCCAAG 
CTGTTGAAGGAGCACAATTCGGAGTGGCTTGATCAGCTTGATGCGGTGACTTTGTCGTGC 
GATATTGGCGCGGCGAAGCCGGAGCCGAAGTCTTTCCATGTGGCACTTGAGGCCCTTGGT 
GAAAAAGCTGAGGATGTGACCTTTATTGATGATCGCGTGCGTAACATTGAGGCAGCGCGC 
GAAGAAGGTCTCAGCACAATTCACTTCACTGGCTTAGATTCCTTAAAAGAAAGCATTCAG 
GAA 

>RXA01933-downstream 
TGACACCTCAACCACTGATTTTG 



>RXA0 1934 -upstream 

TTATTGATGATCGCGTGCGTAACATTGAGGCAGCGCGCGAAGAAGGTCTCAGCACAATTC 
ACTTCACTGGCT TAG AT T C C T T AAAAG AAAGC AT T C AGG A 

>RXA01934 

ATGACACCTCAACCACTGATTTTGCCTTTCGGCGATAAAGTTCCGCGGATCCATGAAAGC 
GCATGGATTGCCCCGAATGCCACGATTATCGGGGATGTCGAGATTGGCCCGGATGCGTCC 
ATTTTTTATGGCGTTGTCCTGCGCGGTGACGTCAACAAAATCACCATCGGCGCCCGCACC 
AACGTCCAGGACAATTGTGTTCTCCACGTCGATGGCGATGCGCCGTGCACCCTCGGCGAC 
GATGTCACGGTCGGCCACATGGCGCTTGTTCACGGCGCGACGGTGGGCAACGGCACGCTT 
GTCGGCATGAAATCTGCGCTGCTTTCCGGCAGCCACGTCGGCGCCGGCGCACTCATTGCC 
GCTGGTGCGGTGGTGCTGGAGGGCCATGAAATCCCGGCGAAAGCTTTAGCGGCCGGGGTT 
CCGGCCAAAGTGCGCAGATTGCTTGACGACGCCCAGTCCCAGTCATTTATCCCCCACGCG 
GGCCGCTATGTAGAAACAT CAAAAGCCCAGGCTTCCATCGCGGAAGCACTGAGCTTAGAT 
GAGGTTAGGGTACGAGAG 

>RXA0 193 4 -downstream 
TAAGTGGCTCGTTGAGTAGTCGA 



>RXA01967-upstream 

GATGCCACCGTTGAGGCAGACAAAAACGTGGGTGGACCGCAATGGGTCCGCTCATGTGGA 
GTTGTCGCCAACCGTGCCACCGCAAACCCCCAAACGTCAC 

>RXA01967 

ATGCGCATCCAAAGCCCCATGGAAATTTCCTGGAGTGAAGCGGTGCGCGAAGGCGGGGAG 
CATTCCGCTCGCCGCTGTGGTGACATGGCTGTGTCCGCGTTGGCTAAGCCGAATCCCATC 
ATTGACGATGATCCGGAAGGCAACCCCGATGTTTGCATGTATACCTGGATCGTTGAGTGT 
CCCGGCGCTACCGCAGTGCTGCTATGGATCAATGGGGTTTTTGATCACGAGCGCATTGAA 
GAATCTGAAATGACCCGCCTCGAGGGCTCTGATCTGTGGATTCTCAGCTTGCGTATGCCT 
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TCCGATTGGCGAGCCAGCTACACCGTCAACGCCTGGTCTGGCGACGGGGTTGCGCCATGG 
CGTGAGGCGGGCGATCGGATGCATATCCGCAAAGCCGCGATGTCGGGTGGGCGTCCGGAT 
TCCCGCGCGATGGGTCATATCATGGATTCCTCGCTCGTTGAAGGCCCTGATGCGTTGCCG 
GACTGCTGGGTTGCGGCGTCGACAAGCGTAAAAGTCGTGGAAGAAACCGTCGCCGGCGAG 
CATTTCTGGTTCTATGAGGCGCCGGTCAAGGCGCCGCTGCTGGTGCTGTTTGATGGCCAA 
CACTGGAACAACAGCATGAATCTGCCTGCGCAGGTCGATGCGGCCATCGCCATCGGCTTG 
CTGCCGCCGGTCAGCCTGCTCATGATCGATTCCGTCAACACCGAACGCCGCTGGGATAGT 
GTCGGCGTGCCAGGTGGGCAGGTTGATGTGCTTATCGACGCCCTCCTCCCGCACGTCCGC 
GAAACCTACAACGTTTCCGCGCGCGGCGAAGACACCATTGTCACCGGTGCAAGCTTCGGC 
GGCCTGGCGTCCCTGTGGGCTCTTGCGCTTTCCGACGGCGAAGTCGGCCACGCAATCGCG 
CAATCGCCAAGCCTGTGGCGCTTCAACGTTGCCGACGCGCTTTCTGCAGCAGAGCAGTGG 
AGCTCAATCCACCTGCAAGCTGGAAAATACGAAGGTGAAATGCTGCGCCTGTCGCATCAG 
CTCGCCGAAGATCTCTCCGGCGACATCCGCGAGGTTCGTGTGCGCGGCGTGCATGGCGGC 
CACGATTGGGCCTGGTGGCGGGTGCATATGCTCACCGAACTCACCAGGCTGCTTAAAACC 
CTC 

>RXA0 19 67 -downstream 
TAATCAAAGTAGGGTGCAAAACG 



>RXAO 1971 -upstream 

AGGTCTTGTTTATTTCGGCTACTGATTCAGTAGCTGCGCTCCGATAGGATTCTTAGTTTT 
CAGTTCAGTATCTTTGAGCCACGGCTAGAATGTGAATCCT 

>RXA01971 

ATGTCTAAGAAGAAGCCTCGCCCCATTCCGGTTCCTGCCCAATTTATCCCTGGTCTCATT 
GATGCGCATACACATTTGGCATCGTGTGGAGGAGATCTTGCAGGGTTGGTGGAAAGGGCC 
AAGGAGGCGGGCGTCGAAAAGCTTTGTACCGTCGGTGATGGTTTGGCTGAGGCCGAGCTT 
GCGCTGGAGGCCGCGCAACAGTTTGGCAATGTGTTTGCTGCGTGTGCGATTCATCCGACG 
AAGGCTGATCAGTTGGATGGGGCTGCGCGTGCGCGGCTGACGCAGATGGCGGCGGATCCG 
AATTGTGTGGCCATTGGTGAGACTGGTTTGGATTCGTATTGGATCAAGCACGATCCAGAG 
GACACGGCGGCGTTGGATGTGCAAGAGGAGGCGCTGCGCTGGCATATTGATTTGGCAATT 
AGTGCGGATAAGCCGTTGATGATTCACAATCGTGAGGCGGATGCTGATTTGATGCGAGTG 
TTGGCGGATGCTCCACCTCCAAAAGATACGATTCTGCATTGTTTTTCTTCGCCGTTGGAC 
GTGGCGAAGGAAGCGTTGGATCGTGGATATGTGTTGAGTTTTGCGGGCAATGTGACGTTT 
AAGCGTAATGAGGAGTTGCGGGAGGCTGCTCGTATTGCGCCGATTTCCCAGATTTTGATT 
GAAACCGATGCGCCGTATATGACGCCGGAGCCGTTTCGGGGGAGTAGGAATGAGCCGTCG 
TTGATTGGTCATACGGCGCTATGCATTGCGGAGGTTCGGGGGATGGCTGTGGAGGATGTT 
GCGGCGGCTTTGAATGAGAATTTTGATCGCGTTTATGGGGTCACAAATCTA 

>RXA01971-downstream 

T AAC G T GAG GTAGCTCACAGTCA 



>RXA01993 

GCTGGAACTGGCGCGCAGGATGGCGACCGCAGCCAGGGCGTTAATGGGTATGTCATGAAC 
ACCATTACCCCAGATTCAGATCGTTTTTCTCATTACTTCTGGGCATTCATGCGCAACTAC 
CGCCTGGAAAGCCAAACCATCACCACCCAGCTGCGCGACGGTGTATCCGGTGTATTCAAA 
GAAGACGAAGACATGCTGACCGCTCAGCAAGATGCCATCGACGCCAACACCGACTACGAG 
TTTTACAGCCTCAACATTGATGCCGGTGGCATGTGGGTGCGCCGAATCCTCGAGGAAGCA 
CTCTCCAAGGAAGGCCGACTGGATATCCCCACCACATTCCCCCGCGCAACACCGAAGCCG 
GAGGCA 

>RXA01993-downstream 

T AAAC CAT GAACT CGCAAT GGC A 



>RXA0 199 4 -upstream 

GTGGGTGCGCCGAATCCTCGAGGAAGCACTCTCCAAGGAAGGCCGACTGGATATCCCCAC 
CACATTCCCCCGCGCAACACCGAAGCCGGAGGCATAAACC 
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>RXA01994 

ATGAACTCGCAATGGCAAGATGCACATGTTGTTTCCAGCGAAATCATCGCTGCAGACATT 
CGGCGAATAGAACTATCCCCGAAATTTGCGATTCCAGTAAAACCCGGCGAACATCTCAAG 
ATCATGGTGCCCCTAAAAACTGGACAGGAAAAGAGATCGTACTCCATCGTTGACGCTCGT 
CACGACGGTTCGACTCTCGCCCTGAGCGTACTCAAAACCAGAAACTCCCGTGGAGGATCT 
GAGTTCATGCATACGCTTCGAGCTGGAGACACAGTTACTGTCTCCAGGCCGTCTCAGGAT 
TTTCCTCTCCGCGTGGGTGCGCCTGAGTATGTACTTGTTGCCGGCGGAATTGGAATCACA 
GCGATCCGTTCAATGGCATCTTTATTAAAGAAATTGGGAGCGAACTACCGCATCCATTTC 
GCAGCACGCAGCCTTGATGCCATGGCTTACAAAGATGAGCTCGTGGCAGAACACGGCGAC 
AAGCTGCACCTGCATCTAGATTCTGAAGGCACCACCATCGATGTCCCAGCATTGATCGAA 
ACCTTAAACCCCCACACTGAGCTTTATATGTGCGGCCCCATCCGCTTGATGGATGCCATC 
CGGCGCGCATGGAACACCCGCGGACTTGACCCCACCAATCTGCGTTTCGAAACGTTTGGA 
AACAGTGGATGGTTCTCCCCAGAGGTTTTCCACATCCAAGTACCAGAGCTGGGGCTTCAC 
GCCACAGTCAACAAGGATGAAAGCATGCTGGAGGCTTTGCAAAAGGCTGGGGCGAATATG 
ATGTTTGATTGTCGAAAAGGCGAATGTGGTTTGTGCCAGGTTCGCGTTCTAGAAGTCGAT 
GGCCAGGTTGATCACCGCGATGTGTTCTTCTCTGATCGTCAAAAAGAATCCGACGCAAAG 
GCATGCGCCTGCGTGTCTCGAGTAGTCTCCTCCCCTTCCTCGTCCCCAACCTCGACCATT 
ACGGTCGCCCTCTCC 

>RXA0 1994 -downstream 
TAAAGGAGCCTGGCATGGATATC 



>RXA01997-upstream 

AAAAAGGTGGGAAACTTAGCCAATCCAAAGCCCAAAAATGCGGGTTATGCTGCGCTAACC 
TATGCTGACAGCCTTGCGGAAGTTGTGTACGTTAGGGGCC 

>RXA01997 

ATGACAATCAACGAGAAGATCGCATCAGCTTTCAACAACCAAGTGACTGCAGAGCTTGAA 
GCTTCAATGGTGTACCTTCAGCTCTCCTACGTTCTAGACGATCTGGGCCTCACCGGCATG 
CGCGACTGGATGAAGGCACAGAGCAAAGAAGAGCTCGAACACGCACAGAAGTTCGCTCAG 
CACCTTCTTGACCGTGACTACACCCCACAGATCGGTGACATTGCACCACCAAAGCTTGAT 
GTCACCTCCGCTATCGAGGCTTTCGAGGCTTCCCTGGCACACGAGCAGAAGATCTCCGGC 
CTGATCCGCGAGCTCGCTGCCATCCAGGACGCTGAGAAGGACTACGATTCCCGCGCACTG 
ATCGACTGGTTCCTCAACGAGCAGATCGAA 



>RXA02 000-upstream 

CAACGAAACAAATGCAAGCCCCCAATCATGGGTTTCTACCAATTAAATTTTCTTTCAGAA 
AAT AT C TC C CC AC AT AAAAGT T CC T T GAT AGG C T C GAG AG 

>RXA02000 

ATGAAAGTGACCCAAAGCACATTCCTTAAATCGGTAGCTGCGTTCACTGTCGCAGCCTTA 
ACCCTGACCATCTCTTCGTGTTCCAGCGGTGAAGACACCTCCGCAAGCTCCACGGATACT 
GAAAACTCCTCAACCCAAGCAGCAGCGTCTCCCCCACTTGCGCCTTGTGAACTTCCCGCC 
GACGCTTCTGCTGAAGAGGAAGTAGAAGGCACTCACACAGGTGAAGATATTTCTGTTGCC 
CCGGAAATCGGTACCGGCTACCGCGAGGGCATGACCCCTGTTCAAACCCAAGGTTATGCG 
GTGGCAACTGCAAACCCCATCGCTTCTGAAGCAGCCTGCGCGGTGTTAAGAGAAGGCGGC 
ACTGCAGCTGATGCTCTTGTCACCGCGCAGTTTGTTTTGGGACTGACGGAACCGCAGTCG 
TCTGGCCTTGGTGGTGGCGGATACATTCTGTACTACGACGCCGAAGCCAATGCGGTGACA 
GCCATTGATGGCCGTGAAACAGCG 



>RXA02010-upstream 

CCTGAATAAACCCCTATTTTTCTAAAAAGTACACTTTGCCGTATAGAAATTCAGTCAACC 
AAGAG T AC T C T GT CC AC C 

>RXA0 2010 

ATGGTTTTTACTCTTGCGGACTCCGTCTCCCAGGTTGCGCTAGGTCCGTCCTGGCTGGAC 
CCTATGGAACTTCTTTCCGGCTCCGGCCCGTTCGGTAGCTTCATTCTTCCGGCGATGCTT 
GCCATTGTCTTTATCGAATCAGGCCTACTTTTCCCACTTCTACCAGGTGATTCTCTCCTT 
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TTCACCGGTGGTCTCCTAGCTAACCAGGCTGACCCTTTTGCACCGCTGTGGCTGGTGCTG 
ATCCTCTGCCCTATCGCCGCAATTCTTGGCGATCAGGTGGGTTACTGGATTGGCCACAAG 
TTCCACCCTCGCCTGGTCAATCGTCCGGATGGCAGGATTTTCAAGCAGGAATACCTCAAG 
CAGACTGAGGATTTCTTTGAGAAGCATGGCCCCGTGACGATCATTTTGTGCCGTTTCGTG 
CCCATCGTCCGTACTTACGCACCTCTG 



>RXA02012 

TTCACCATGACACTGTCCGAACGCAAGCTCACCACCACCGCCAAGATTCTTCCCCACCCA 
CTCAACGCCTGGTACGTCGCCGCTTGGGATTATGAAGTCACATCTAAAAAGCCCATGGCC 
AGGACAATCGCCAACAAACCACTCGCTTTGTACCGCACCAAAGATGGCCGAGCCGTTGCC 
CTTGCAGACGCCTGCTGGCACCGCCTCGCACCGCTATCCAAGGGAAAACTCGTGGGCACA 
GACGGAATCCAATGCCCTTATCACGGCTTGGAGTACAACTCCGCGGGCCGCTGCATGAAA 
ATGCCCGCGCAGGAAACCCTCAACCCGTCAGCAGCCGTCAACTCCTACCCCGTGGTGGAA 
GCCCACCGCTTTGTGTGGGTGTGGCTGGGCGATCCCACATTGGCAGATCCCACCCAAGTA 
CCCGATATGCACCAGATGAGCCACCCCGAATGGGCAGGCGATGGACGCACCATCTCCGCT 
GACTGCAACTACCAATTAGTGCTGGACAACTTGATGGACCTCACCCACCAAGAGTTCGTG 
CACTCCTCCAGCATCGGACAAGACGAACTTAGTGAATCAGAGTTCGTGGTCACCCACACT 
GAAGAT T C C G T GAC GG T C AC CC G CT G G AT G CAT G AC AT AG AT G CAC C AC CG T TTTGGCAA 
AAGAACATG 



>RXA02016-upstream 

ACATGGAGCTCATCCGCAGCGGTCCACCAGCAGAAATGGTGGGCATCGGCACGCCTCTAC 
CGTTCCCCACCTCACAACCGGACATTCACTAGGACACACT 

>RXA02 016 

ATGTCAAACTTTGAAACGTTCCTCTGGGTTGCCTACCCCTGGCTGTGTATCGCCGCCTAC 
ATCATCGGCATTTCTTGGCGCTGGCGCGCCGACCAATTCGGTTGGACCACCCACTCCTCC 
CAAATCTACGAATCCAAACTCCTCCGCATCGCCTCCCCACTCTTCCACTGGGGCATGGTG 
TTCGTGGTGATCGGCCACCTCATGGGACTTGCCATCCCCAAGAGCTGGACCCAAGCTGTA 
GGAATTTCTGACGCCGCTTACCACCTCATCGCCACCATCCCAGGCACCATTGCCGGCATC 
GCTGCAGTCCTTGGACTCATCGGCTTGATTATCCGTCGCGTGATCAACAAAACCGTCTTC 
CTGTCCACCTCACGCTCCGACAAAGTGATGTATGTGCTACTCGGCGCTGCAATTTTGTCC 
GGTTTCATCGCCACCGTCTCCACCCAGGTCTTCGGCGGCGCACACGGCTACGACTACCGC 
GAAACCATCTCCCCATGGGTGCGCCAACTGCTCATCTTCAACGCTCAACCAGAGCTCATG 
GCTGATGTCCCTTGGGAATTCAAGGTCCACATCGTCGCTGGATTCACCCTCATCGCACTG 
TGGCCATTCACCCGCCTAGTCCACGCGTTCTCCGCACCAGTTGGATACGTCACCCGCCCC 
TACGTGGTCTATCGCACCCGCGACACCACCTCTGAACCGGCACGCCAAAACGTCGCCTGG 
GAACCGATCCGCTCGGTCAAAAATCAGCTCGACAATGACTCGAAATGGCACGGCGCC 

>RXA02 016-downstream 
TAAATTCCTCACAAGCCCCCTAG 



>RXA02 017 -upstream 

GCCTGTGGCACGGGAGCTCCCAGCGGCAAGGTGAGTCTGACCTCGTGGAACGTTGGCGAA 
CGCCCCGCTGCGATGTTCCCACCAAGGAAGGACTAGGCGG 

>RXA02017 

ATGCGCACCCATACTGGCAAAATTCCGGATCACTTTGTGCCTCGCATCTCCATGACGGAG 
GAGCAGCGGCGCGTGGTGTTCATGCTGAATAGTTTGCTGTTGGATTATCCAGAGGAGGGA 
TTCGTCGACAAGCTAAATGCCGTCGAGGCGCAGCTTGATGTCCTTCCGCTCCCCGTCGCG 
GCGCACGTGGTCGAGTTCCTTGACGCGGCACGCGTCGCTGGGCTACGCGCCATGCAGGAA 
GCCTACGTTGAGACCTTTGACCAGCGCCGACGCTGCTCACTGTTTCTCACCTACTACGCT 
GTGGGCGACACCCGGCAGCGCGGCACGGCGATCCTCACCTTCCGTCAAACGCTGCAACAG 
CTCGGATTTGAATCCGAGCGCGACGAATTGCCCGACCACCTCTGCGTCGTGCTTGAGGCC 
GCAGCGCTTGCTGATTCTTCGCTTTTCGACGCCGCCACCCAGGTGTTATCAGCTCACCGC 
GACGGCATCGAAGTGTTGCGCGCAGCCCTCGACAACCTCGACTCGCCCTACAGATACCTG 
ATCATGTCTTTGTGCCAGGCATTGCCAGAAATCGATGAAGAAACCGCCAACAGCTACATG 
GAGCTCATCCGCAGCGGTCCACCAGCAGAAATGGTGGGCATCGGCACGCCTCTACCGTTC 
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CCCACCTCACAACCGGACATTCAC 

>RXA0 20 17 -downstream 
TAGGACACAC TATGTCAAACTTT 



>RXA02018 

CGCATCTGCGAGCACTGCCTCAACCCCACCTGTGTGTCCTCCTGCCCATCCGGTGCTATG 
TACAAACGCGCCGAAGACGGCATCGTGCTGGTTGACCAGGATCAATGCCGTGGCTGGCGC 
ATGTGTGTTTCCGGCTGCCCCTACAAAAAGGTCTACTTCAATCACAAATCGGGCAAGGCC 
GAAAAGTGTACGCTGTGCTATCCGCGCCTCGAGGTCGGCCAGCCGACCGTGTGCTCCGAG 
ACGTGCGTGGGTCGCTTGCGCTACTTGGGCGTTTTGCTTTACGACGCCGACCGTGTCGCT 
GAAGTCGCCGCCACGCCAGACGAAAAGGATCTTTTCGAAGCCCAAAAGACCCTCTTCCTA 
GATCCCCACGACCCACAGGTGATCGCCGACGCCCAACGCAACGGCATCCCGCACTCCTGG 
CTCGAAGCTGCGCAGAACTCTCCAATTTACGATCTCATCTTCAAATACGAGGTTGCCCTC 
CCGCTTCACCCTGAATACCGCACCTTGCCGATGGTTTGGTACATTCCGCCACTAAGCCCC 
ATCGTTGATGAGGTGACCGCGTCCGGCAACGACGGCGAAGACCACAAGATCCTGCTCACC 
GCGCTGTCCACCATGCGCATCCCGCTGGAATACCTGGCTGGATTGTTCACTGCCGGTGAT 
ACCAGGCCGGTGGAAAAATCCCTCCGACGCCTAGCCGCCATGCGAT CATATATGCGCGAT 
ATCAGTTTGGGCCGCGAACCTCAGGAAGAAATCGCAGAGGCTGTCGGAATGACCGGCAAG 
GTGGTGCAGGAAATGTATCGCATCCTGGCCATTGCCAAGTATGACGATCGCTATGTCATC 
CCCACCGCCTCCCCTGAGACCCCGCGCGGAATTTCTTCCCTGGATCCTTTCGGCGATGTC 
GATCCAGCCCGAGCCACCGAGCAGCTCAACATCGGTTTGGGCGAAGGCGCTCCAGAGGCC 
TGTGGCACGGGAGCTCCCAGCGGCAAGGTGAGTCTGACCTCGTGGAACGTTGGCGAACGC 
CCCGCTGCGATGTTCCCACCAAGGAAGGAC 

>RXA02 018 -downstream 
TAGGCGGATGCGCACCCATACTG 



>RXA0204 8-upstream 

GCGCGGCGGATAACAAGCAGACCGCGTTTGTGGAATCGCTGATCTACACCTGGATCGAAA 
AGACTTTGGATCAGCAGGGTAGCATTTAATACCTATGATT 

>RXA02 04 8 

ATGCGAAGGCTGCGCTCCACCCCGGTCCCTGGTACACGCGATTCCTACACAGGAATTGAT 
TTCAACTTAGGCTTCCACATCCGACGCTACGAGCTTGATCTCACCTACCGCGTAGCACCC 
AACCTGCTCATGGGCACCGCAACGCTGCACATGGATAATTACCGTGCGCTCGACGCGCTG 
ACCCTGGACCTCGGCGGCAGCCTGCGCGTGGAAAAAGTCACCGCCAAAGGCACCGCCGGC 
ACCCACATCCAAGTCGCGCGCTTCCGCCACGCCGGCCGCAAACTGCGCATCACCTTCCGC 
AACCAAATCCCGGTTGACCAGGAATTTTCACTCACCATCCGCTACCGCGGCAACCCGCGC 
CCCCTGCGCAGCGAATGGGGCATGATCGGCTGGGAAGAGCTCGACAACGGCGCCCTCGTC 
GCCGCCCAGCCAAACGGCGCGCCGAGCTGGTTCCCCTGCGACGACACGCCCGACGAGAAG 
GCGCTTTTCGACGTCCACTTCCACACCGACAACGGATACGCCGCCATTATCACCGGTGAT 
TTAATCTCAAAACACGTCAGTGGCAGCATGACCACCTGGCACTACCAATCCCGCGAACCC 
ATGGCCACCTACCTCGCAGCCGTCCACGTCGGAGAATACGACACTGTATCCCTGGGCGTT 
TCGGAATCGGGCGTTGTGGTGGAGGCGTATGTGCCTGTGGGGGATGCGGCCTTGCGGGCT 
CGGATTTTGGAGGACTTTGCCAAACAAGTCGACATGTTAGACGCCTACGAAAAACTCTTC 
GGCCCCTACCCATTCCGCAGCTACCGCGTAGTCATCACCGAAGACGAACTCGAAATCCCA 
CTCGAAGCCCAAGGCCTCTCCAGCTTCGGAGCCAACCACGCCACCGGCGAAGGAACCTGG 
GAACGACTCATCGCCCACGAACTCTCCCACCAGTGGTTTGGCAACTCACTCGGCCTCGCC 
CAATGGAACGACATCTGGCTCAACGAAGGCTTCGCCTGTTACGCGGAATGGCTCTGGTTT 
GAGGCAGCTGGAGTTAAGTCGGCTGCGGAAAGTGCGTTGGAATTCTATCGAGGCCTGGAG 
GCGCTGCCGAAGGATATTTTGCTGGCCAACCCCGGCGCGAAGGATATGTTCGACGACCGC 
GTCTACAAGCGCGGCGCTCTGACTGTCCATGCATTGCGGGAATTGCTTGGCGATGATGCA 
TTCTTCAAAGCTGTGCGCTCCTACGTTGCCGAAGGCCGACACGGACTCGTTGAACCCCGC 
GACCTGAAACGACACCTCTACGCAGTCTCCACAGACCACGCAGCTTTAGATGCAGTGTGG 
CAGTCCTGGCTTCGCGATCTGGAGTTGCCGGAGTTTCCTTCTGGTGGTTTGGAC 

>RXA0204 8-downstream 
TAGTGCGCTATCTGACGCTGGCC 
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>RXA02052-upstream 

CCTCGGCGTCGCACTCCTTCTAAGCTCCTGTTCTTCAACATCTTCCGATGAATCAATCCA 
ACCTGAAGTTGCCAGCACTGGATATTCAGTGGAGCACGCA 

>RXA02052 

ATGGGCACCACCGAAATCCCTGAAACCCCAACGCGTGTGGTCGTCATTGATTCCCCACAC 
CTCGACGCACTTTTGGCTTTGGGAATTACTCCAGTCGGAGCTACGGAATCTGGATCCGAA 
AATGGTTTCCCCGCCTACTTGGCTGACGAGCTAAAAGACACCGAATCTGTTGGGCTGACA 
TCTGAGCCAAATTTGGAAAAGATCGCCGCACTGGATCCGGATTTGATCATTGGCGCAAAG 
GTCCGCCACGAGGCTATTTATGATCAGCTTTCAGACATCGCACCAACCGTGATGTCCGAA 
GGTTCCGGCACAAACTGGAATGAACAGGCAGAAATCACTGCGGCAGCAGTAAACAAGTCT 
G A T GAG AT G G AC AAAC T G AT C T C AG AC T T G G AC ACCCGTGC C AC AG AG C T T G G T G AAG AG 
ATCGGTGCTGACGGACAAACCGCTTCAATGGTTCGATTCCGCACGGACAACTTCAGGCTC 
TATGGTCCCGAGACCTTCTCTGGTTCAGTTCTGGAACAAGTTGGATTTGACCTGGGGGAA 
CGTGATTGGAATGAGTACTCCATGATGGAGCTATCCTCAGAAAACTTTGGGCAGATCGAT 
GGAGACCTTATTTTCTACACCATCCCAGGATCCCCTGAAGCAACCACTTATCCAAAGATT 
TCCGAACTGTGGGTTGATTCACCAGCAGTTCGGCAAGGTAGAACTTACGAGTTTGAAGAC 
GAAACCTGGATGGTCGGCATCGGTGTATTAGGTGCCAATGAAATCTTGGATGACCTGGAA 
GAAACTCTGAGC 

>RXA0 2 05 2-downstream 
TAGTTTCCTTTAGGCCAAGCAAC 



>RXA02 064 -upstream 

CTAGATTACATCCTGTGCATCTTCTGGCAATTGTGAATTCATTTGCACTTAATGCGTGTA 
GGTACTTCACATCTCGCCTGCTCGCTCTAGACTATAACGC 

>RXA02 064 

GTGAGTAACGCCTTCGAGTATCTTCGCACTTATGTCGAGTCCACTACTGAAACCGACGCT 
GCTGTAGCGCGCGCTCGTGAAGACGCCGCCGAGTTCGGTCTCCCCGCCCCGGATGAAATG 
ACTGGCCAGCTGCTAACCACTTTGGCTGCCACCACCAATGGCAACGGCTCCACTGGTGCC 
ATCGCGATTACCCCGGCTGCCGGGTTGGTGGGTCTGTATATCCTGAACGGACTGGCCGAT 
AACACCACACTGACCTGCATTGATCCTGAATCAGAGCATCAGCGCCAGGCCAAAGCACTC 
TTCCGCGAGGCCGGCTATTCCCCCAGCCGCGTACGCTTCTTGCTCTCGCGCCCGCTCGAC 
GTGATGAGTCGCCTTGCCAACGACAGCTATCAGCTTGTCTTCGGCCAAGTCTCCCCCATG 
GATTTAAAGGCGCTTGTCGACGCCGCCTGGCCGCTTCTTCGACGAGGCGGTGCGCTGGTG 
CTCGCCGATGCGCTCCTTGACGGCACCATTGCGGAT CAAACCCGCAAGGATCGTGACACC 
CAAGCAGCACGTGACGCCGATGAATATATTCGTTCCATTGAAGGCGCACACGTTGCTCGC 
CTGCCCCTTGGTGCAGGCTTAACCGTGGTGACTAAAGCC 

>RXA02 0 64 -downstream 
TAGAGGGGGACGTCGAGAAGCGA 



>RXA020 83-upstream 

TTTTTGTACATGGTCTGTGGCACGCATTGTTTCGTTTGCCCTGCCATGTTGGTGTTTTAA 
GTGAAGGCCGCCTTTTGCGGAATGGGTATAGGAGGCATTC 

>RXA02083 

ATGGAGATGGTTATGAAGAATAAGCGCGTTGCGATTATTGGTGCAGGTCCGAGTGGTATC 
GCTCAGTTGAGGGCGTTTGAGTCTGCTGAAAAGCAGGGGCATGAGATCCCTGAGCTGGTG 
TGTTTTGAAAAGCAGGATACCTGGGGTGGGCAGTGGAATTACTCTTGGCGCACGGGAACA 
GACTCTTATGGTGAGCCTGTGCACTCAAGTATGTACCGAAACCTGTGGTCAAACGGTCCG 
AAGGAAGTTCTCGAATTTGCTGAGTACAGCTTCGATGAGCACTTCGGAAAGCCAATTTCT 
TCTTACCCTCCACGTGAAGTGTTGTGGGATTACATTGCAGGTCGTGCAAAGAAGTCGAAC 
GTTGAGAAGTACATCAAGTTCGCGCATGTTGTTCGCTGGGTGAGTTTTGATGAGGCCACC 
AAGCTGTTCACCGTGACGGTGGAGAACCTCCGCACCGGTGAGACCAGCAGTGATACTTAT 
GACAACGTGATTGTTGGCGCTGGACACTTCAGCTTCCCGAACGTCCCTCACTTTGATGGT 
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GTGGAGACTTTCCCAGGTCAGATCATGCATGCTCACGAGTTCCGTGGTGCAGAGGCTGTT 
GCTGACAAGGATATTTTGCTGATTGGTGCAAGTTATTCTGCGGAAGATATCGGTACCCAG 
GCGTACAAGATGGGTGCTCGTTCGGTGACTTTCTCTTACCGCTCAAACCCAATGGGGTAT 
GAGTGGCCTGAAGAGATGACTGAGCTTCCTTTGGTTGAGCGTTTCGACGGCTCCGAGGTT 
CACTTTGTCAATGGTGAAAAGCGCAAGGTCGACATCGTGGTGTTCTGTACTGGTTACTTA 
CACCATTACCCATTTATGCCGTCTGAGCTGACTTTAAGCTCACCAAACAACCTGTACCCG 
GATACGCTTTATCGTGGCGTGGTGTCCGAGGCTAATAACCAGCTGTTCTGGTTGGGTGCT 
CAGGAT CAGTGGCTGACGTTCAACATGTTTGATGCTCAGGCTTGGTATGTTCGCGATGTC 
ATTTTGGGCCGCGTGGCTCTTCCTTCCAAGGAAGCGCAGCGCAATCATATGGATAAGTGG 
CTGTCACGTTTCGAAGGCTTGAAGTCTGAGAATGATCAGATTGATTTCCAGTGCGATTAC 
GTCGAGGATCTTATCGATCAGACCGATTATCCTTCGTTTGATCTGAAGGAAGTCGCGAAT 
ATCTTGAAGGGCTGGGTGAAGTCGAAGGAGGAGGATATCCTCAACTACCGTGATTACACC 
TATACTTCCGTGATGACGGGCACCACCTCTGTTGAACACCACACTCCGTGGATGATTGAG 
TTGGATGATTCTTTGGAGCGTTACCTCAGTGAGCCACAGGAAGATGAAGCTCGTCAGGTT 
TACCGTGGCAAGAAAGTCCGCGATAAAGCC 

>RXA02083-downstream 
TAAGGAAAAGGCCTAAGCAGCCC 



>RXA02 0 92 -upstream 

GCATAACTGCATATTCAT CAAAGCGTTGCCGGTCACCTGCTTCGTGCCTAGCCTGGGAGG 
CATGAATAGTTCGACGTGGACACCTCGGTACTCACCGCAT 

>RXA02 0 92 

ATGGCTAACAGTGCAGCGGGTTCGGTGTTGGCGGATGAGATGGTGGTTCCCACCTCAACA 
GGGTTTGTTAAAGGCGTCAAAGGACCAGGGCTTAAAACCTGGAGGGGAATTCCCTACGGC 
CGAAACACTGGCGGAAAATATCGCTTCCGGGCACCCCGGCCCGCCAAGAAATGGGACGGC 
GTGCGCGATTGCTCAATGTTCGGTGAAGTAGCTTCTCAGCCAACGTACTCCTGGACAGAT 
AAGATTCGCGGTTCAGAAGACTGCCTTAACCTCGATGTCGTGCGGCCTGATTCCGAAGAA 
AAGCTTCCTGTTGTGGTGTATCTCCACGGCGGTTCCTTCAT CATGGGCTCATCAAGCGAA 
AAAGCGCTGCGCGGATATAACCTCGTCACAAACATGAATGTGGTCTACGTGTCCGTTAAT 
TTCCGCCTCGGCGCTTTGGGCTATCTAGATCTGCGTTCCGTGGGGGAGGATTGCGTAGCC 
AACCCCGCGCTCCACGATCAGCTCCTGGCCCTGCAGTGGGTCAGCCGTAATATCAAAGCA 
TTCGGTGGGGATCCTGACAACGTCACCCTCATGGGCGAATCCGCGGGCGCTGCAGCAGTG 
GTTGCACTCATGTGTGTGCCCGCTGCAGGAGGACTATTCCACCGCGCCATCGCCCAATCC 
GCGCCGGTCATCTCTGTGCACTCATCTACCCAAGCAAAATTCTGGGCACGTGAACTGATC 
TACCGCATGGCATTGCCCAGGGAAACCACCTTGGATGAACTGCGCCAAGAATCCGCCGAT 
GATCTAGTGCGCGCCGGGCAGTCGATGATGTGGCGCTCCGGCGAACTGCTCCAACTCAAC 
TCTTGTTACGGGCCCACGGTGGATGGTTCCTTGCTACCTGAGCACCCGCTCACCATGTTT 
GAACAGGGAAGACAACACCGCATTCCCTTCATGATCGGTACTAATAACGGAGAAACTTCT 
TTCTCCAAAGCCTTTTATTTAAGAAGCTCTGCCCGACGTCGCTCTGCCTTACGCATGCTG 
TCTGTGTATGATCCCCACAATGCAGAACGCGTGGTTAGCGCCTATGGCGGAGGCGAGGCA 
CGCACAGACTTTTCTGAACTACTCGCTGACGCGCTGTTCTGGGCACCGTCGGTTAGATTG 
GCGCAGTCGCACGCCTCCCAAGATGAAGATACCTGGATGTACCGCTTCGATTACGCCCCA 
CAATCCATGCGGAAACTTGGCCTCGGCGCGATTCACTCTTTCGAACTCAACGCTGTCTTT 
GGCGATCATGAATCTTCTCGCTCCATGAACCTTGCGAAAATTGCCGGCGGCATGGATCAT 
TTGGATAAAGTCACCGAACTTGTCCAAGAGCATTGGAAGCAATTCATCTACTTCGGCAGG 
CCCGGTGAAGAGTGGAAGGCTTACCGCGGCCGCAGCGATACCGAACCGGGCCGTGCTACA 
TTTGTCATCGATATCAACTCCCGAATCGCGTGGGATCCACGCCAGGACAAACGCACGGCG 
TGGGAAAATTACGACATGCTCGAATGGGGCACAGGCCGCCCAGATCTAGCCAACGAACTT 
G AT T T C AT CG AGC CGG AAG AGAC AG AAG AAG AGC AGC AAT T GAAG TGGCTTAGCCTTATG 
CAGTTTTTTGGAAGTAGA 

>RXA0 20 92-downstream 
TAAAT GAGCATCT GGAAAC GTCT 



>RXA020 98 -upstream 

CCCCATTTCGGCGACCTCGACTCCATGAAAGCAAGAGTTTCACCACATTTAACGTGGGGT 
ACCTGTGTGCATCGGGGTCAAACCTGCCACTATAGAGGGT 
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>RXA02098 

ATGGATGCGACTTTTTGGATCATTGGACTAGTAGTCCTCGTGGTTCTCGCGATCATCATT 
GTATTGATCGTAGGAAATCAGCGAGGTAAATCAAAGACCGTTAGTTTTGAAAAACCTGAA 
GAGAAT AAAAAAG AAC T AACCCAGCAAGAG AAG T CT GGAAAT T ACCAAGCCCAAGGT GG A 
TTCAACTTCGCCCCAGCTAAACAAACAGAAGAGCCAGTGCTGCGTGAAGGCCAAGATCTT 
GGCGCACCAAAGGCTGAAACAACACCGATTGTTCCACCAGTAGTTATTCCGCCGGCAGCT 
CCTGAAGAGGAAAAGGCGCCGGAGCAATCGACTGAAACTTTCGCAGCTCAAAAGCCTGCT 
GAAGAAGC ACC T GC AAC TCCT GAAC CAGAAAC CTCTGATGATGTTGTC GAG GAACCAGAA 
GTTAAGGAGCCTGAGGTTAAAGAAGTTGTCGCTGTTGAGCCAGAGGTCGAAACTGAAGAG 
CCAGCAGTTGTTGAAGAACCTGCAGTAGCAGAGGAACCAGCAATTGTTGAGGAACCTGCA 
GTAGCAGAGGAACCTGCAGTAGCAGAGGAACCTGCAGTAGCAGAGGAACCAGCAATTGTT 
GAGGAACCTGCAGTAGCAGAGGAACCTGCAGTTGTTGAGGAACCTGCAGTAGCGGAAGTT 
CCCGAAACAATCGAAGAACCTGCAGTTGAAGAACTTGCGGCAGTTGCTGAGGTCACCGAG 
GCTGCAGAGGCTGCTCAGGTTGCTGTGGAATCTGCGGAAGCTGCGCTGGAGGAAACTCCA 
GTTCCAGATGTGGAGCCGGAGCCAGCTGCGGAGCCTATTGAT GAGATCGTGCCGGCGGCG 
GGTCGTATCGGTAAGCTGCGTGGTCGTCTTTCTCGGTCACAGAGTGTTTTCGGTAAGTCA 
GTGTTGGGCATTTTGTCTGCGGGTGACTTGGATGAAGACGCATGGGAAGACATCGAAGCG 
ATGTTGAT CAAGGCGGATTTGGGCGCCAAGATCACTGCGCGTGTGGIGGATGAGCTGCGT 
GACAAGATCGCAGAGCATGGTGTTGGTAGTGAGGCAGAGGCGCGTGCGATGCTGCGTGCT 
TCGCTGATTGATGCTTGCCGTCCTGACCTTGATCGCTCCATTAAGGCTATGCCGTAT GAG 
GGTAAGCCACCGGTGGTGTTGGTTGTTGGTGTGAACGGTACCGGTAAGACGACGACTACT 
GGCAAGCTTGCTCGTGTGTTGGTGTCCATGGGTCATAAGGTGATTCTTGGTGCTGCGGAT 
ACGTTCCGTGCGGCGGCTGCGGATCAGTTGGAGACGTGGGGTCGCCGTGTGGGTGCGGAG 
ACTGTTCGTGGCGCTGAGGGCGCGGATCCTGCATCTATTGCGTTTGATGCTGTGGCTAAG 
GGTGTTGAGCGTCAGGCGGATGTCGTTTTGGTTGACACTGCGGGTCGTTTGCACACGTCG 
ACTGGTTTGATGGATCAGTTGGGCAAGGTTAAGCGCGTGGTGGAGAAGAAGGCAGTGGTG 
GATGAAGTGCTGCTGGTTTTGGATGCCACGGTTGGTCAGAACGGTATGCAGCAGGCTCGT 
ATTTTCCGTGAAGTTGTGGATATTACGGGTGTGGTGTTGACCAAGCTGGATGGTACTGCG 
AAGGGCGGAATCGTGTTCCAGGTGCAGGAAGAGTTGGGTGTTCCTGTGAAGCTTGTTGGT 
CTTGGTGAAGGTGCGGATGATTTGGCACCGTTTGAGGTTGAGGGCTTCGTGGACGCTTTG 
CTGGGC 

>RXA02 0 98 -downstream 
TAGAAACCCGATAAGCGAGAACC 



>RXA02101-upstream 

GCCATGGAATGCTCCGTTGAACGCAACAGCCTTAAATACAATCCCCTCCTATAA.GCCAAG 
AGTTTTAGTGTCGCTGCGCAGGTACTCTACTATCTAATCC 

>RXA02101 

ATGAGCCGCATTTCAGAACTTCTAAACAAT CATGGTGTTGATCTGTCGTGGCAAGAGGCC 
GCATATCAGGATTTCCACGAACATCCTGAGCTCTCCGGCTTCGAATCAGAGACCGCAGAT 
CGCATTCAGAAATACCTCGAGCGTTTTGATTGTGAGGTGATTCCAAATGTTGGCGGTTAC 
GGCATTCTGGCCGTGTTCCGAAATGGGTCGACAGATCCTGGTGCCCCTGTTGCGTTAATG 
CGCGCAGATTTCGATGGCCTTCCCGTCAAGGAAATCACCGGAGTTCCGTTTGCTTCCACT 
CGTATGCGTCCGCATGATGGGGCAAATGTCCATGTCATGCACGCATGCGGCCACGATGTC 
CACGTCACCGCGCTGCTTGGTGCGTGTGCCATTTTAGATGAGCGTCGCGATGCATGGGAA 
GGCACGTTCATCGCGTTGTTCCAGCCATCGGAGGAAAACTCCCAAGGCGCTAACAAGATG 
GTCGCCGGCGGTTTAGTTGATCTGATCCCACGCCCTGATGTGTGCTTTGGCCAGCATGTA 
GTCCCCGGTGCTGCAGGAACCGTGATGAGCATGCCTGGCGGTGCTCTCGCTGCCTGCGAT 
TCCATTGAAATCCGCATTCAGGGTCGCAGCGCCCATGGTTCCATGCCTCATAATTCCATC 
GATCCCACTTATGTTGCAGCGATGATTGTCGTGCGACTCCAAGGAATCGTGGGCCGCGAG 
GTTTCTCCAGAGGATTTCGCCGTTATTTCTGTGGGCACCCTCCAGTCGGGCAACACCAAC 
AACACCATTCCAGCAAGTGCTCGTTTGGTGTTGAACTGCCGTTTCTACAACGACAAAGTC 
AAGCACAAGGTCTACCGAGCCATCGAACGTGTTGTCCGTGGTGAATGCCTTGCTTCCGGT 
ATTGAGGAAGAACCTGTCATTGAGTACTTCGCCCACGGTGATCTCACCAACAACACCCCT 
GTTGTCTTCGATACTGTGCGCCCTGTCTTCGACGATGTTTTCGGCGAGGATTCTATTGAC 
GCTTACCGGTGGACTGCGTCGGAGGATTTCCCCTCCATTCCTAAGGCATTCAACAGCCCT 
TACCTGTACTGGACGATTGGTGTCACGCCGCGCGATCAGTGGACAGAAGCCGTAGAAAGA 
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GACCGCGTGGCATCGGATGTGCCAGCCAAICACATGGGAGATTTCCTCCCTGATTATGCG 
CCGACGATGTCCGCTGCCACCCGCGCAGCCGCAGCCGCGCTGCTGACCTACTTGGGAACT 
AAC 

>RXA02101-downstream 
TAAT CATCTAGTTTTCTGCGACG 



>RXA02105-upstream 

GCGGGCGTCGAAAAGCGGCGACCTGCGGATCTGTGACCCGCGCCATAAATGGGTACGATG 
GCGGTTGGAAAATTCCGTAACTTCTTTGAGGGAGAAACCC 

>RXA02105 

ATGGTCGGCACGATTTCCACCTACATCGCATTCAATGGAAACACCACGGAAGCTCTGAAA 
CATTGGCAAGAGGTTTTTGGTGGTGAACTTAATCTTTTAACCTACGGTCAGCTCACCTTG 
GAAGGTATGCCGTTTGATCCTCCAGCGGATGCGTTGGCGCACGGCGTCCTCACGTTGGAC 
AATGGTGGTTTGATTTCTGGCAGTGATTCTTTTGAGGGAGAAATGCTCGTCAAAGACACC 
GCGTACTCCATGTTGTATAACGCGGAGTCAGTGGAAGATGGTCGCGCGCGG 



>RXA02111-upstream 

GCTTGCGGGAACACCGCACCGCCCACCCAAACTGTTCAGATTCCAAAGATAAATTCTGAC 
GCTCATTCCAGCC C AC C GT T T AG AAG AAAAG AC C C CAAT C 

>RXA02111 

ATGACCACCTCAATCACCCCATCTGTCAACCTTGCATTGAAAAATGCCAATAGCTGCAAC 
AGTGAACTCAAAGACGGACCCTGGTTCCTCGACCAGCCCGGAATGCCGGATGTCTACGGC 
CCCGGCGCGTCACAAAACGATCCGATCCCTGCGCATGCTCCGCGCCAGCAGGTTCTCCCC 
GAGGAGTACCAGCGCGCAAGTGATGACGAACTGCATCGTAGGATCCGGGAAGCGAAAGAC 
ACCCTGGGTGACAAAGTGGTTATCCTAGGACACTTCTACCAGCGCGATGAAGTTATCCAA 
CACGCAGATTTTGTTGGTGACTCTTTCCAACTTGCCCGCGCTGCCAAAACCCGACCCGAG 
GCGGAAGCGATTGTGTTCTGCGGTGTGCACTTCATGGCTGAAACCGCTGATCTGTTATCC 
ACGGATGAACAATCAGTGATCCTCCCCAACCTTGCCGCAGGTTGCTCCATGGCAGACATG 
GCTGACCTTGATTCCGTCGAAGACTGCTGGGAGCAACTCACCTCAATTTATGGCGATGAC 
ACCCTGATCCCTGTGACCTACATGAATTCCTCTGCAGCGCTCAAAGGTTTCGTGGGTGAG 
CACGGCGGAATTGTATGCACCTCCTCAAATGCACGTTCCGTATTGGAGTGGGCGTTTGAA 
CGCGGCCAACGAGTCCTGTTCTTCCCCGATCAGCACTTGGGTCGAAACACCGCGAAAGCC 
ATGGGCATTGGGATCGATCAAATGCCCCTGTGGAATCCCAACAAACCACTGGGTGGCAAC 
ACCGTTTCCGAGCTAGAAAACGCAAAGGTACTGCTCTGGCATGGTTTCTGCTCTGTACAC 
AAGCGCTTTACTGTCGAGCAGATCAACAAAGCCCGCGCCGAGTACCCCGACGTTCACGTC 
ATCGTGCACCCTGAATCCCCCATGCCAGTTGTTGACGCCGCCGACTCATCCGGATCCACT 
GACTTCATTGTGAAAGCCATTCAAGCAGCACCGGCAGGATCTACCTTTGCGATCGGCACC 
GAAATCAACTTGGTTCAGCGCCTGGCAGCCCAGTACCCGCAGCACACCATCTTCTGCCTC 
GACCCTGTCATCTGCCCATGCTCCACCATGTATCGCATTCACCCTGGTTACCTGGCCTGG 
GCACTTGAGGAGTTGGTGGCTGGAAACGTGATTAACCAGATTTCTGTCTCTGAATCCGTG 
GCGGCACCGGCGCGAGTCGCTTTGGAAAGGATGCTATCTGTTGTTCCAGCAGCTCCTGTT 
ACTCCTAGCTCCTCGAAGGATGCG 

>RXA02 Ill-downstream 
TAATTTATGACTACCCATATTGA 



>RXA02118-upstream 

GGGCTGGTGCGGGTTGCTTTAATGGAGGTCATGCTCGCAGGCTAACAGAATTGGTGGTTT 
TAGTGCTGTTACCAGGGACATCGGCTAGAATCTGCTGAAT 

>RXA02118 

ATGTCTGATCAATTAGCTCCCTGCCCTGAGTGCAGCAGTGAATATACCTACGAAAACGGC 
GGCGTTCTGGTCTGCCCAATGTGTGCCCACGAATGGGTCGAAGGTGAAGTAGCGGAAGAA 
ACCGCGACTGTCATCAAAGACTCTGTGGGAAATATCCTCAAT GATGGCGATTCCGTATCG 
ATTGTGAAGAGCCTCAAAGTCAAGGGTGGCGGTGCCATCAAGATTGGCACCAAAGTCAGC 
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GGAATTCGTCTTCTTGAAGAGCCAGTTGACGGCCACGACATCGACGCTAAGGTCCCTGGA 
TTTGGTCAAATGCGACTCAAGTCCAGTGTTGTAAAGAAGGCC 

> RXAO 2 1 1 8 - do wns t r e am 
TAAACCCTTT T AAGGAGC T T TAG 



>RXA02120-upstream 

TTGGCCACTTGTTTGAGTAGGCTGGCGGGCAGGTGCTTGAAATACTCTGATTAGTTCCAA 
GCAAAT T AGCACAAC T T C AC ACT T T AT T T AGGAGCAT GTT 

>RXA02120 

ATGTCTGACCTGAAGTCACTTGCCACGAAATTTGCTAGCGATCATGAATCCGGAAAGCTG 
CTGGTCCTGCCTACCGTCTGGGATACCTGGAGCGCGGGGCTCGTAGAAGAAGCAGGATTT 
AGTGGCCTGACCATTGGTAGCCACCCAGTCGCGGATGCGACAGGAAGCTCCGATGGTGAA 
AACATGAATTTTGCAGATTATATGGCGGTGGTCAAGAAGATCACCTCGGCGGTATCCATC 
CCCGTAAGCGTTGATGTGGAATCCGGTTATGGTCTCTCGCCTGCGGATTTGATCGCACAG 
ATTTTGGAAGCTGGCGCAGTGGGCATCAATGTGGAAGATGTTGTGCACAGCGAGGGTAAG 
CGTGTTCGTGAGGCGCAGGAGCACGCTGATTACATCGCTGCGGCACGTCAAGCTGCCGAT 
GTGGCAGGTGTAGATGTGGTGATCAACGGTCGCACGGATGCCGTCAAACTTGGTGCAGAC 
GTTTTTGAAGATCCGATGGTGGAGGCCATCAAGCGCATCAAGCTCATGGAACAGGCAGGC 
GCGCGTTCGGTGTACCCCGTGGGTCTGAGCACCGCCGAGCAGGTTGAGCGCCTGGTGGAC 
GCTGTGTCAGTGCCGGTCAACATCACCGCGCACCCGGTTGATGGGCACGGCGCAGGCGAT 
CTGGCCACCCTCGCAGGCCTTGGCGTGCGCCGCGTGACCTTCGGTCCGCTCTGGCAAAAA 
TGGCTGGCTGCCACCTCGGCGCAGCAGCTTAAGGGCTGGGCT 

>RXA0212 0-downstream 
TAAATTGCTTGTCGACGCCTAGT 



>RXA0212 6-upstream 

TCCGAGGAAGACATGGCGGCACTTCAAGAAGTGACCGCCCGCGATTATGGCGAGCACAGC 
GGTTTTCCTGTGTATTCCGGCAAGTAGAAAGATTTTTATC 

>RXA0212 6 

ATGGGACAAAAAGTAACCGCAGGTCGTGACATCCTAGGAGAGTTTGCACCTAAGTCCGCT 
GAACTCAACGAT GATGTCCTCTTTGGCCAGGTGTGGTCGAGGGAATCAGAGCTTTCCCCA 
CGTGACCGAAGCATCGTGATCGTGACAATGTTGATGGCAAGTGGCGTGCTGGATAGTGCT 
T T T G AAAG C C AC G T T C AG C G AG C C AAAG AC AAC G G T G T C AC T G C T G AAG AAAT C G C AG AG 
ATCATCACCCACGTGGCCTTTTATGCAGGTTGGCCAAAGGCTTGGGCTGCGTTCCGCATC 
GCAAAGGACATTTACACCAAG 

>RXA0212 6-downstream 
TAATAGCGAGGCAGAAAACACAT 



>RXA02192 

ATTCCCGACATTGGATTTGGTGTCTTCCAAACCCCACCCGATGAAACCCGAAACTCCGTT 
AACGCTGCTCTTGAAGCCGGCTATCGCCACATCGACACCGCGGCCGCATACGGCAATGAA 
CGTGAAGTCGGTGAAGCAATCGCAGCATCCGGCATTGGCCGCGACGAGATCACCATCGAA 
ACCAAAATCTGGGTGACCGACTACGGCTTCGAGGAAACTCTCCACGCATTCGACAAGGCC 
ACAGGCAAGCTTGGTGTCGATACACTGGACATTTTGATCTTGCACCAGGCAGTGCCAAGC 
AGCTTTGATCGCACCATCGCCGCCTACAAGGCGCTAGAGAAGCTGCTTTTCGACGGCGCG 
GTGCGGGCAATCGGAGTCAGTAATTTCATGCCAGAGCACCTGGACAAACTCCTTTTGGAA 
ACCTCCATTGTCCCAGCTCTGAACCAAATCGAATGCCACCCCTACTTCCAGCAGCGTGAC 
GTGCTTGCCCGCAATGAGCAGCTTGGCATTTTGACTCAGGCG 



>RXA022 14 -upstream 

GAACTCAATTCCCTGAGCTGTAATGAAAGGACATTGGTATGGGGTTGCCTCTGACATCGT 
TTGAGCTCTCCATCCTTTTCATTTCGCTATTCTGGTATCC 
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>RXA02214 

ATGAGTCCCACCGTTTTGCCTGCTACACAAGCTGACTTCCCTAAGATCGTCGATGTTCTG 
GTTGAAGCATTCGCCAACGATCCAGCATTTTTACGATGGATCCCGCAGCCGGACCCCGGT 
TCAGCAAAGCTTCGAGCACTTTTCGAACTGCAGATTGAGAAGCAGTATGCAGTGGCGGGA 
AATATTGATGTCGCGCGTGATTCTGAGGGAGAAATCGTCGGCGTCGCGTTATGGGATCGG 
CCAGATGGTAATCACAGTGCCAAAGATCAAGCAGCGATGCTCCCCCGGCTCGTCTCCATT 
TTCGGGATCAAGGCTGCACACGTGGCGTGGACGGATTTGAGTTCGGCTCGTTTCCACCCC 
AAATTCCCCCATTGGTACCTCTACACCGTGGCAACATCTAGCTCTGCCCGTGGAACGGAT 
GTTGGCAGTGCGCTTCTTAATCACGGAATCGCTCGCGCGGCTGATGAAGCTATCTATTTG 
GAGGCGACGCCGACTCGTGCGGCTCAACTATATAACCGTCTGGGATTCGTGCCCTTGGGT 
TATATCCCCTCAGATGATGATGGCACTCCTGAACTGGCGATGTGGAAACCGCCAGCGATG 
CCAACTGTT 

>RXA0 22 14 -downstream 
TAACCCTGAAGGCGATTTAAGGG 



>RXA02215 

GCCCAAGAACTCCTGGTCAAGCTGTTGCCACATTCTGGAAACGCCCTGCGCATCGGCATC 
ACAGGAGTCCCCGGTGTTGGTAAATCAACCTTCATCGAAGCCTTCGGCTTGCACCTGATT 
GAACAGGGACACAAGGTGGCAGTAGTAGCGATCGACCCGTCCTCGACCAAAACTCGCGGC 
TCGATCCTTGGCGATAAAACCCGCATGTCCAAGCTTTCCAACGCAGAAAACGCCTTCATC 
AGGCCGTCACCTTCTGCCGGAACACTTGGCGGTGTGGCCAAAGCAACGCGTGAAGCCATG 
GTGGTTTTCGAAGCTGCAGGTTACGACATCATCATCGTCGAAACCGTCGGCGTCGGCCAA 
AGCGAAGTCGCCGTATCGCACATGGTGGATATCTTCACCTTCCTGGCGCTGTCCGGCGCT 
GGCGACCAACTCCAAGGCATCAAAAAAGGTGTCTTAGAAATGGCAGAGTTGGTGGCCATC 
AACAAAGCCGACGGCCCCAACGAAAAACCAGCAAAACGAGCAGCCCGCGACCTCGCTTCT 
GCACTCCGCATGGTTCGCAGCCCCGATGAACTCTGGCATCCACCAACAATCACCATGTCA 
GCTGTCGAAGGCACTGGTGTGGACACCTTTTGGCATCATGTCCAAAACCACCACAAAACC 
ATGGTGGAGGCGGGGGAGTTCGACAGGCGACGACGCGACCAACAAGTGGGATGGACTTGG 
TCGATGGTCCATGAAACTATCCGCATGCGTCTCGAAAACGATCCCGGTGTTCAAGTAGTG 
AGCCAAGACATGGAACGAGCCCTCCGCAAAGGTTCCACCACCCCGACGTTGGCTGCCCAA 
AACATCCTGGAGGCGTTCGACAAAGCC 

>RXA02215-downstream 
TAATAAGG C AC CAT TTGGATGGT 



>RXA02 2 64 -upstream 

TCCCTGACATCCAGGTTGAAGCAACGTTTGATGACGGCACCAAGCTCGTCACCGTGCACA 
ATCCCATCCGATAACCCTTGATGTTTTTAGGAGTTTTGTC 

>RXA02264 

ATGATCCCAGGCGAGTACATCCTGTCCAGCGAATCACTCACCGGAAATGTTGGGCGCGAG 
GCCAAAACCATCGAAATCATCAACACCGGTGATAGGCCTGTGCAGATTGGTTCGCATTTC 



>RXA022 65-upstream 

TCAAAGGAAAGCAGTATATTGTCGGTTTTTTAGAGGCTCTCCCAAATATTGCGTTGGGGG 
AGCTAAACTAATTTCTGTTACCTGACAGAAAGGGGCAAAA 

>RXA022 65 

TTGCATATCACTCCTCGTGAACAAGAAAAACTGATGATCGTGGTGGCGGCTGACCTTGCA 
CGTCGCCGTAAAGATCGCGGCCTAAAACTTAACCACCCAGAGGCCGTCGCCCTCATCACG 
TATGAACTGATTGAAGGCGCCCGTGACGGACGCACAGTCGCAGACCTTATGAGCTGGGGA 
AGCACCATTTTGACTAGGGATGATGTCTTAGAAGGCATCCCAGAGATGATCCCTGACATC 
CAGGTTGAAGCAACGTTTGATGACGGCACCAAGCTCGTCACCGTGCACAATCCCATCCGA 

>RXA022 65-downstream 
TAACCCTTGATGTTTTTAGGAGT 
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>RXA0227 4 

TACGCAGCAATCGGCGAAGAAGTAGCATTCGGCGGTGGCAAGGTCATTCGTGATGGCATG 
GGCCAAAATGGCACCTTGGTTCGCGATGTAGATATTCCCGATACCGTCATCACCAACGTC 
ATCGTCCTTGACTATACGGGTGTGTACAAAGCTGACGTTGCGCTTCGAGATGGCAAAATC 
TTCCGAATCGGAAAGGCCGGAAACCCGAATGTCATGGAAAACGTCGACATCGTCATCGGC 
GTTGCCACCGACATCATTGCTGGTGAAGGCAAAATCCTTACCGCAGGTGGCATCGACACG 
CACGTGCACTTCTTGGGCACAGACCAGGTCAACACTGCATTAGCATCAGGTATCACCACG 
ATGATCGGTGGAGGCACCGGCCCAAGCCAGGCGTCGATGGCTACAACTGTCACGCCAGGT 
CAGTGGAATACCTACAACATGCTTAGTGCTTTTGAAGGCATGCCCAT GAACTTTGGCATT 
TTGGGTAAAGGCCATGGTTCTTCCAAATCTCCGCTGGCTGAGCAGGTTCGTGCGGGTGCA 
ATCGGTCTGAAAATTCACGAGGACTGGGGTGCCACACCATCGTCGATCAACACTGCCCTA 
G AAG T AG C CG AT G AC AT G G AC AT C C AG G T G G C AC T C C AC T C CG AT AC C T T G AAT G AGGC C 
GGTTTTGTGGAAGACACCATTGAAGCCATTGCGGGCCGAGTCATCCATACCTTCCACACC 
GAAGGTGCTGGTGGTGGACACGCTCCTGACCTAATCCGAGTGGCTGCTCTGCCAAACGTG 
TTGCCTGCATCCACCAACCCAACGCTCCCATACACCCGAAACACTGTTGAAGAGCACCTG 
GACATGGTGATGGTTGCCCACCACCTCAACCCAGATATTCCAGAAGACGTGGCTTTTGCG 
GATTCCCGAATTCGTGCCGAAACGATTGCAGCCGAAGATGTGCTTCACGATATGGGTATC 
TTCTCTATCACCTCTTCGGATTCCCAGGCGATGGGCCGAGTAGGAGAGACCATCACGCGC 
ACGTGGCAGGTCGCCGACCATATGAAACGCACCCGTGGATCACTAACGGGAGATGCTCCA 
TACAACGACAACAACCGCTTGCGTCGATTCATCGCAAAATACACCATCAACCCTGCGATT 
GCGCACGGTGTGGATTATGTTGTTCGTTCAGTGGAGGAAGGCAAGTTCGCTGACCTCGTG 
CTGTGGGATCCAAAGTTCTTTGGTGTGAAACCTGATCTGGTGATCAAGGGTGGGTTGATG 
GTCAATTCCCTCATGGGTGATTCCAACGGTTCCATTCCAACTCCGCAGCCCCGCACCCTG 
CGCAATACTTGGGGTGCGTTTGGCCAGGCAGTTTCCAGAAGCTCCATTACATTCCTATCC 
CAGGACGCTATCGATGCAAATGTTCCTGATCTGCTGAATCTGAGGAAGCAGATCCGGGGC 
GTTCGAGGTGT AAG G AAT C T G AC C AAAC GAG AC AT G AAAC T C AAT G C AG AAA T G C C T GAT 
ATTCGTGTCGATCCAGAGACCTACCAGGTGTTTGTCAACGGTGAGTTGATCACCAGCAAG 
CCAGCAGAGACAGTGCCAATGGCACGTCGCTACTTCTTGTTC 

>RXA02 27 4 -downstream 
TAATCCGCCAACAAGGAAGGAAG 



>RXA02 27 5-upstream 

GTTTGTCAACGGTGAGTTGATCACCAGCAAGCCAGCAGAGACAGTGCCAATGGCACGTCG 
CTACTTCTTGTTCTAATCCGCCAACAAGGAAGGAAGATCC 

>RXA02275 

ATGATTATCACTGCGATCGACACCAACATCTACGATGAACCGGAGTTTGTTGAAGGACGC 
GATGTCATCGGTGTGCGCTTTGAAGATTTAGTTTTGGATAAGCGCATTCAACGGGTTGCA 
CTCCCCGGAGGAGAAGAACTGGGGTTGCGGTTAAACCACGGGCATCCGATTCTGCGTGAA 
GGTGATGTGTTGAAAGCTGATGATAAGACGGTATTTGTGGTGGAGATTATCCCCACGGAT 
GTTTTAGTTATCACGCCAAGCGATATTCACCAGATGGGATTTGTGGCGCACTCCCTGGGA 
AACAGGCACCTGCCAGCACAGTTTTCCAAGCCAGGTGAATTGACAGAGAAGGCAGCCATG 
ATCGTGCAATACGATCACACGGTGGTCAGCTTCTTGGATGAGCACGGCATCGAGTATCAG 
CGCACCGAACTTGTTCCGCCAATTCCTTTCAGGCATAGCGGGCACACACAT 

>RXA0227 5-downstream 
TGATGGATCTTGACGCTGATTTT 



>RXA0227 6-upstream 

ATCACACGGTGGTCAGCTTCTTGGATGAGCACGGCATCGAGTATCAGCGCACCGAACTTG 
TTCCGCCAATTCCTTTCAGGCATAGCGGGCACACACATTG 

>RXA022 7 6 

ATGGATCTTGACGCTGATTTTCTGCTGTTGCATTTATCGGATTCAGCACTTCCAACGGGA 
GCGTTTGCGCACTCATTTGGATTTGAAACTTATATGGATGCAGAGCGAATCACCAATGCA 
GAGGAGTTCCAAGACTGGCTGAAAGTCCTGCTTAAGGTGCAATTGACCAGCTCTGATGCT 
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TTGGCAATGAGGATGTTTTACGCCACCCCGACGGTGTCTGAGCTGAAACGGCTGGATGAG 
CGCCTTTTTGCTGGAACTCCGGCGAGAGAAATTCGGGAAGCTAATGCTCGAATGGGTACG 
CGCATGGCAGAGATCGTGGCTGAAACCTACTCCGTGCCCCTGATTGTTGAGTATCTCGAA 
TTGATTCAACATCGAGAGCTATCAGGGCACCCGGCTTTGGCTTTGGCTCTTGCCACCCAC 
AGCGCGGGGATTGATGTGGATCGAGCAATCCACGCTCACCTCACGGCAACGGTGAGTTCG 
CTGATCCAAAATGCGGTTCGTGGCATCCCACTGGGGCAAATGGCAGGTCAGCGGGTGATG 
TTCGCCATGCGTGAGCATATCGGTGCGGCCGTGAAACGTAGCGCGAACTTGGATGAGATT 
GATTTCTGTTCGGGTGATCCAGGCTTGGATATTTCACAAATGGTTCATGAAACCCAACGC 
GCACGACTATTTATGAGT 

>RXA0227 6-downstream 

T AAGAAGGAGAAAAGAAACAT GG 



>RXA022 7 7 -upstream 

ATTGATTTCTGTTCGGGTGATCCAGGCTTGGATATTTCACAAATGGTTCATGAAACCCAA 
C GCG CAC G AC TAT T T AT G AGT T AAGAAGGAGAAAAGAAAC 

>RXA0227 7 

ATGGGTCCAATCAGAATCGGCGTAGGCGGGCCGGTCGGCGCCGGAAAAACGCAGCTGGTA 
GAGCGGATTACGCGAGCGCTTATCGACGAAGTCAGCATGGCTGCAATCACTAACGATATC 
TACACCATTGAAGACGCCAAGATTCTTGCCGCCAATGGAGTGCTGCCAGAAGAACGCATT 
GTTGGCATTGAAACTGGAGGATGCCCACACACTGCGATTCGTGAAGACACCTCCAT GAAT 
GATGCAGCGATCAAAGACCTTGTGGAACGCTTCCCAGATCTGGAACTCATCTTTGTGGAA 
TCTGGTGGAGATAATCTCTCTGCAACGTTCTCGCCAGAGCTGGTGGATTTTTCCATCTAC 
ATCATCGATGTTGCCCAAGGTGAGAAGATCCCGAGGAAAGCTGGCCAAGGCATGATTAAG 
TCGGATTTGTTTATCATTAATAAAACTGACCTTGCCCCATATGTTGGTGCCAACCTAGAT 
GTCATGGTGGAAGATGCCAAAGCATTCCGCAAGAACAAACCATTCTGCCTGACTAATCTG 
CGCACCGATGATGGTTTGGATAAGGTCTTGGAATGGATCCGCCATGAGGTGATGATGCAG 
GACTT GC AGGAAGC C 

>RXA0227 7-downstream 
TAAAT GAC AC AAAC CCAACCAGT 



>RXA0 227 8 -upstream 

ACCATTCTGCCTGACTAATCTGCGCACCGATGATGGTTTGGATAAGGTCTTGGAATGGAT 
CCGCCATGAGGTGATGATGCAGGACTTGCAGGAAGCCTAA 

>RXA02 27 8 

ATGACACAAACCCAACCAGTGGGAACCCTGCGACTGACCATCGATGATCAAGGACCCCAA 
GGTCAAAGCCGTGCGGTGGAGCAATTTCACCAGGGTGCGCTTCGAGTCATCCGGCCACAC 
TACTTGGATGATTCCGGACAGGTTTGCTACACCATCATTGCCATTGGTGGCGGATACCTG 
GGCGGCGATGTGTATGAGCAGCAATTCACGATCAAAGACAACGCAAAAGCTTTGATCACC 
ACGCAATCGGCCACCAAGATTTATCGCACACCGCAAGGACCAGCCACGCAGCACACCGAA 
ATCAACGTCGGTGAAAATGCTGTGCTGGAATACTTGGCGGATCAAACCATCGCGTACCGG 
GAGGCCACCTATCATCAATTCACCAAGGTGGCGCTGCACCCGAGCGCAACGTTTGTGATG 
AGCGAACAAATCACCCCAGGCTGGCACCCCGACGGCAAACACTTTGCTTACGATGAAATG 
CGTCTACACACCGAAATCACGGACTCCACCACAGGGCGACTCGTGCTCTTGGATAATTTA 
CTGCTCCGGCCGGACTCCCGAGAGGGAAGTTTTGGGTGGACGGAACAGTACACACATTCA 
GGGCAGATGATTGTGATGGGGGAAGGCGTCGATAAGCAGCTTGTTGCTGAGCTGAATGAG 
CAACTTGCCGCGCACCCTGATGTGTACGGCGCCGTCAATTTCTTAAGCGCGCCGGGCACG 
TTACTGCGCGGATTTATTGCGCGCACGCTGAGCAACCGCACTGAGGAGTTGATTAACCTG 
CACGAACACATTGCGTCGCTGTTGCGCGGGCGGTGGCGCGGGCAGGAACCGGTGAATTTG 
CGGAAGTAC 

>RXA0227 8 -downstream 
TAGACGGCGTCGAGAAATCGAAG 



>RXA02316-upstream 
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TGCGCACCTACGGCGCCGAATTCCCGCTGGTCCTGCTTAAAGATGGACAGGCACTGCTTA 
TCGACGACCACGGCGTCCACCTAATTTAGGATGGTTCCCC 

>RXA02316 

ATGAGCACCCCAACTGTTGAT GAGATTCTAGAGCGCGCCCACGTGGTGTCGCTGCCGATG 
CGTGTGAAGTTTCGTGGCGTCACCACCAGGGAGGCTTTGCTGATTGAAGGCCCTGCTGGT 
TGGGGAGAGTTCGCGCCCTTCCTTGAGTATGACCCGCAAGAATCGGCCAGTTGGCTAAAG 
TCCGGCATTGAAGCAGCGTGGGAGGGTTTTCCGGCGCCGTTGCGTGATCGCGTGGAAGTC 
AATGCCACCATCCCAGCTGTTCCGGCCGATCAAGTGGCAGAAGTTTTGGACCGTTTCCCA 
GGCTGTCGCACCATCAAAGTAAAGGTCGCGGAACCAGGCCAGACCTTGGCTGATGACATC 
GCGCGAGTTGCCGCTGCCCGTGAGGCACGCCCCGGCGCGATCATCCGTGTTGATGCCAAT 
TGTGGGTGGAGTGTGGAGCAGGCGGTGGAGGCGGCTCAGGCGTTGGCGCCGTTGGATTAT 
TTAGAGCAGCCGTGTGCCACCGTGGAGGAACTGGCGGAAGTGCGCATGACGGTGCAGCGG 
CGCGGACTTTTTGTGCGCGTTGCAGCGGATGAATCGATCAGAAAATCTGATGATCCTTAT 
CGGGTGGCGGATCTGCGTGCTGCGGATGTGGCTGTGGTGAAGGTTGCTCCTTTGGGTGGT 
GTGAAAAGGGTACTTGAGGTGGTGCAACATTTGCGGGCGCGCACGATGGACATCACTGTA 
GCAAGTGCGTTGGACACGGTTGTGGGGATGAATGCTGGGTTGGCTGCGGTGGCGGCGTTG 
CCGAAGTTGGATGATGACGATCTCATTGATGTGCCACCAGCGGCGGCGGGTCTTGCGACT 
TCGCAGTTGTTCCTGGAGGATGTCGCGACCCCGCACGCAATCACTGATGGGTTCATGGAA 
ACGCGTGTAATTGCCCCGGAAATGGATCGTTTGGAAACGCTTGCTGCCAGCAAAGATAGG 
CGTGATTGGTGGTTTGAGCGCGTGCGTGAATCGTATCCGTACCTGGAGACGATC 

>RXA02316-downstream 
TAGACTGT T GT GCAT GT CCAGC A 



>RXA02 31 7 -upstream 

GAATTTTCCGGTGTTAAAATGTGCGGTGAGCTTGGCGTTGGCGGAGGACCAGTGTGGGGA 
GACGTCGAAAAGCGAATTCATGGCCCCATCTTGCCTTAAA 

>RXA02317 

ATGGCGCACATGCGCTTACTGCTGACCTCCTTTGGCCATGATCATATTCGGGATTTTGTA 
CGCGGTACCGTGGCGTATATCCCTGATGCGACCAGGCTTTTTGCTGATAGTCCCGAGGCT 
GCTCCTTTTATGGAGACGGAGCGAAATATGCTGCGCGAGCACGGCTTGAGCATTCGTGAG 
CTGCCGATTTCCACGTCGACTCCGGAGGAAGTGGATCGGGTGCTTGGTGAGGTTGATGGG 
GTGTATGTGGCGGGCGGTGAGACTTTTGATCTGATGTGGCTGCTGCGTTCCACAGGCAAT 
GATGAGGTGTTGATTAAGCATGTTCGCGCTGGTCTACCGTATATTGGAACGAGCGCCGGC 
GCGGTAATTGCAGGTCCTTCGATTGAACCGATCAGCTTTTTGGATAGCCCCGATGTCGCG 
CCGAATTTAAGCGACTATTCAGGTCTAGGCCTGTGCGAGCATGTCGTGGTGCCCCATGCT 
GGTGGCACGATCCCGCAATTTCCCATCGATGTGTTTGCGGAAACCGTGCGCACCTACGGC 
GCCGAATTCCCGCTGGTCCTGCTTAAAGATGGACAGGCACTGCTTATCGACGACCACGGC 
GTCCACCTAATT 

>RXA023 17 -downstream 
TAGGATGGTTCCCCATGAGCACC 



>RXA02334 

GGAGTTCTCCCGGATTGGATGAGCACGGCAACCCAACCCTCAAACACCGGCGTGCTTCGT 
GGTGAACACATCCCAGGCGCGATCAACCTGGATTGGTCGGACGCTGTTCTTCCCAACGGA 
AACTTCCGCACCCGTGCAGAGTTGGACAAGCTCTACGCCGATCTCAACCCAGCTGACGAT 
ACCGTTGTCTACTGCCAGGTTGGCGACCGCGCGGCCCACACCTGGTTCGTGCTGAAGTAT 
CTGCTCGGTTTCAACAACGTCCGAAACTATGACGGATCGTGGGCAGAATGGGGCAATATG 
GTTCGCATGCCGATCGAAACTGGCGAAAACACCAAAAATAACGTTTCGGTGTCA 

>RXA0233 4-downstream 
TAGAATAGGCGTATCCCCTTTTT 



>RXA0 2 351-upstream 

TGACACTTTACAGACTGGTTTTCAACTAATGACACCGAAAGAAATACACCTCAACCTTTT 
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TGCTTTCGGTGCCGGGCACCACGCGGCGGCGTGGCGAGCG 
>RXA02351 

GTGGAGGGAAGCGTCGAAAAGCTGGGTTTAATTTCCTGGTGGGAGGAACTCGCGCGCACC 
GCTGAGCGGGGCAAGCTGGATGCGGTCTTTTTGGCCGATGGGCAGGCGATTAATCCGGTC 
GGTCTGGAGAATGGGCCGGGCTGGTTTTTGGAGCCGGTGACCGCGTTGACTGCGATGGCG 
CGGGCGACGAACAATATTGGGTTGATCAGCACAATTTCCAGTACGTTTTGGCAGCCGTTT 
CATGCGGCGCGGATGATCGCCAGCTTGGATCATATTTCGGGTGGGCGTGCTGGAATCAAT 
GTGGTGACATCGATGACCGATGCGGAGGCGCGTAACCACGGGATGGATGCGTTGCCGGGT 
CACGATGTTCGCTATGCGCGCGCTGCGGAATTTATTGAAACCATCACTGCGCTGTGGGAT 
TCTTGGCCTGCGGAAAGTTTGGTGATGGATCGTGCTGGAAAATTTGCGGACTCCTCGCTC 
ATTAAATCTATCGATCATGATGGTGAGTTCTTCCAAGTCGCTGGTCCGCTGAATATCCCC 
AGTCCTCCGCAGGGTCGACCCGTACTTTTTCAGGCTGGATCCTCACCGCAAGGACGGGAA 
ATCGCTGCGAAATACGCCGAGGCAATTTACTCTGTGGCGTGGGATTTGGAGCAAGCGCAA 
GATTATCGCTCTGATATTCATGCTCGTGCCACTGCCCAGGGTCGCGAGCCCATGCCGGTG 
CTTCCTGGTTTGGTGACTTTTGTTGGCACGACCGTGGAAGAAGCGCGTGCAAAACAGCAG 
GCTCTTAATGCGTTGCTGCCGGTCAAAGACTCACTAAATCAGTTGAGTTTCTTTGTGGGT 
CAAGATTGCTCGACGTGGGATTTGGATGCACCTCCCCCACCACTGCCACCGCTAGAAGAG 
TTTTCCGGTCCTAAAGGCAGGTACGAAACGGTCCTGCGG 



>RXA02410-upstream 

TATGAGACTGACCATCCTTGGAAGCTCTGGTAGCGTGCCCGCTCCAGGTAACCCCGCATC 
CGGATATCTGTTAACTTCTCCGGACGCCCCTGCCGTGATT 

>RXA02410 

ATGGACATGGGCCCAGGTGTCCTTGCAGCAGTTCAAGAAATTCAAGATCCTGCTGATGCG 
CATGTTATTTTCTCCCATTTGCACACCGATCACTGCGCTGATTTTGCGTCCTTGATGGTG 
TGGCGCAGGTTCCACCCAACGCTGGCCGCCAAGAGCCGCAATCTTTTGTTTGGACCTGAA 
GATACCCCCAACAGGCTTGGTCGTTTGAGCTCCGATGAGCCTGATGGCGTTGACGATATG 
TCAGATACTTTTGCTTTCGACGCCTGGGAAGAGCGCAAGCCAGAGCTCATTGATAATTTC 
ACGGTCACGCCGTTCCGCGTTGTGCACCCCATTGAGACCTACGCGCTTCGCGTAGAGGAG 
CACCGCACCGGCGCCTCAATTACGTATTCCGGTGACAGCGCGTACACCGAAGCGCTTATC 
GACGCCGCCCGCAACGTTGACATTTTCTTGTGCGAGGCAACTTGGGGCACCTCTTGCGAT 
GACAAAGCACCAGGAATGCATATGTGTGGCCAAGACGCCGGAAGAATTGCGGCAGCAGCT 
GGCGTAAAGAAACTGATTATCACTCATGTTCCACCATGGATTGATGCAGAGGCCACAGTG 
GCAGCAGCTGCGGAACACTTTGATGGTCCTATCGAATTGGCACGATCAGGAATGGTTATC 
GAGTTT 

>RXA02 4 10 -downstream 
TAGTCCGTTTGTACTAATAAGGT 



>RXA02411-upstream 

GCAGCGAATCGTCTGGTTTCTTGATCGGGTGAATCAGCCATTGCCATATTGTGACACATC 
TTGGACGGATAAAAAGGGAAGCAACGCGAGGTGGCTTATG 

>RXA02 411 

ATGGCAACCGTGACTGATTTCAGTGGATCTATGATTGAACGCCCCGTGCCAGGTGCTGAT 
GCGCCGATTGGAATTTTT GAT TCTGGAGTTGGCGGATTAACCGTAGCTCGCACAAT CATC 
GATCAATTGCCACATGAATCAGTTATTTATATCGGTGATACTGCCAATGGCCCTTATGGT 
CCGTTGCCTATCGCTAAGGTCCGTGAGCACGCCATCCGCATTGCCGAT GAGTTGGTGGAA 
CGCGGATGCAAGATGATTGTCATTGCCTGCAACACTGCGTCCGCTGCGTTTCTCCGAGAT 
GCCCGTGAACGATACAGTGTGCCAGTCGTGGAAGTTATTCTTCCCGCAGTAAGGCGTGCG 
GTGGCATCCACCCGCAATGGCAAAGTGGGCGTGATCGGCACAGTGGGAACCATTAACTCC 
GGTGCGTACCAGGATCTTTTCTCTGCAAGCCCCTCCATTGTGGTCAACGCAGTGGCATGC 
CCACGGTTTGTGGATTTCGTGGAACGCGGAATTACCAGCGGCAGGCAGATCCTCAACATT 
GCGCAGGATTATTTAGAGCCTTTGCAAGCAGAAGGGGTGGACACCCTCGTGCTTGGATGC 
ACCCACTATCCACTGCTTTCCGGTGTCATTCAGTTGGCAATGGGGGACCACGTAAGTTTG 
GTCTCTAGCGCGGAAGAAACTGCGAAAGACGTGCTGAGAATTTTGAGCCAGCAAGATCTT 
TTAGCCGATCCGGACATGCATCCTGAGCCAAGTTATAGCTTTGAATCAACAGGCGATCCG 
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GAAATCTTTGCGCAATTAAGCCGCCGATTCCTTGGACCAATTGTTTCCCAAGTGAGACAA 
AACGAGGGA 

>RXA02 411-downstream 
TAACCCCAGGTGTGTGTTCTACC 



>RXA02 4 4 8-upstream 

AGCATTCACCGGCCAGATCTTCAAGAAGGCTTAAACCCCCTCCGATCTCTTTGGCTAGCA 
CCTAACAAACCACCACACCTTTTAGAAAGTGATTCTCGCT 

>RXA024 48 

GTGAACAACTCACTCGCATTCAACCACGACACCCTCCCACAGAAAGTCATGTTTGGATAT 
GGCAAGTCCAGTGCATTCTTAAAGCAGGAAGTTGAACGCCGCGGCTCAGCCAAGGTCATG 
GTCATTGCGGGTGAACGAGAAATGTCGATCGCCCATAAGGTGGCCTCAGAAATTGAGGTG 
GCGATCTGGCACGACGAAGTTGTCATGCACGTGCCCATCGAAGTAGCCGAACGTGCGCGT 
GCAGTGGCAACCGACAATGAGATTGATCTGCTGGTGTGTGTTGGCGGCGGATCCACCATA 
GGTTTGGCCAAAGCAATTGCCATGACCACTGCCCTGCCCATCGTCGCGATCCCCACCACC 
TACGCAGGATCGGAAGCAACCAACGTGTGGGGTCTGACGGAAGCAGCGCGCAAAACAACC 
GGTGTTGATCTGAAGGTGCTCCCCGAAACAGTCATTTACGATTCCGAACTCACCATGTCG 
CTTCCAGTGGAGATGTCCGTGGCATCCGGACTCAACGGCCTGGCGCACTGCATTGATTCT 
TTGTGGGGACCCAACGCCGATCCCATCAACGCAGTGCTTGCAGCCGAAGGAATCCGCGCA 
CTCAACCAGGGACTGCCGAAAATTGTTGCGAACCCGCACAGCATCGAAGGACGCGACGAA 
GCCCTCTACGGCGCCTACCTCGCAGCAGTATCCTTCGCCTCCGCAGGCTCCGGACTACAC 
CACAAAATCTGCCACACCTTGGGAGGCACCTTCAACCTCCCCCACGCCCAAACCCACGCA 
ACCGTGCTGCCGTATGTTTTGGCATTCAACGCAGGCGACGCACCAGAAGCTGAACGCCGC 
GCAGCCGCAGCCTTTGGAACTGACACCGCACTAGAAGGCCTGCAACGCCTCCGCTTGTCA 
GTCAACGCACCGAAACGACTTTCCGACTACGGCTTCGAGGCTTCAGGAATTGCTGAGGCA 
GTGGACGTCACGTTGGAGAAAGTTCCCGCCAACAATCCTCGCCCAGTGACCCGGGAAAAC 
CTCAGCAGATTGCTCGAAGCAGCACTCAACGGTGAGGATCCGGCAGTTCTTAGCGCAGTA 
CTCAGTAAC 

>RXA024 4 8 -downstream 
TAACCCGGCGATTTTTCAAGGAG 



>RXA02 4 4 9-upstream 

ACCTCAGCAGATTGCTCGAAGCAGCACTCAACGGTGAGGATCCGGCAGTTCTTAGCGCAG 
TACTCAGTAACTAACCCGGCGATTTTTCAAGGAGAAAATC 

>RXA0244 9 

ATGACAACCACCACCGCAGACCACAACATCAGCGCGCAGCAAAAGGCTGTTGAAGAAAAT 
CTGGTGAACCGTGTCCTCCAATCTTTTGATGCGTGTGAAAACCCGCGCCTCAAGCAGCTG 
ATGGAATCGCTGGTTGTGCATCTGCACGATTTCATCCGGGATGTGCGCCTCACCGAGGAT 
GAGTGGAATTACGCCATTGATTTCCTCACAGCGGTTGGCCACATTACTGATGACAAGCGC 
CAAGAGTTTGTGTTGCTTTCCGATACCTTGGGCGCCTCGATGCAGACCATCGCGGTGAAC 
AACGAAGCGTATGAAAACTCAACGGAAGCTACAGTCTTTGGTCCATTCTTCCTCGATGAC 
GCTCCTGAGGTTGAGCTGGGTGGAGATATCGCCGGCGGCGCCCAGGGGCAGGCAGCGTGG 
ATTGAAGGAACCGTCACCGACACTGAAGGCAATCCCGTTCCGAATGCTCGTATCGAGGTG 
TGGGAGTGCGATGAAGATGGACTCTACGATGTCCAATATGCCGATGAGCGCATGGCGGGT 
CGCGCGTATATGCACACCGACGCCAATGGCGATTACCGCTTCTGGGGTCTGACTCCGGTT 
CCTTATCCAATCCCCCACGATGGCCCCGTGGGCAACATGCTCAAGGCGGTTGGTCGTTCG 
CCGGTGCGCTGCGCCCACCTTCACTTCATGGTGACCGCTCCTGAATTGCGCACCTTGGTC 
ACTCACATTTTCGTTGAGGGTGATCCGCAGCTAGAAATCGGCGATTCCGTCTTCGGGGTC 
AAGGACTCGTTGATCAAGAAGTTTGAGGAGCAGGCGCCAGGCACTCCTACCCCAGATGGT 
CGGGATCTCGGCGATCAGACGTGGGCGCGCACGCGCTTCGACATCGTGCTCGCGCCGGGC 
GCG 

>RXA024 4 9-downstream 
TAGGATTTCGCTTTTCGACGCAA 
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>RXA024 7 0-upstream 

CTAATTCCAAGCCGAGCTGAAAAAGTCTGGAAGTTTTGCCCAATAAGGGCGTTAAAGTGG 
GT GAAAGC GAAT T T AGAAAT AAAG AAT T AAG GGG AGAG AC 

>RXA024 7 0 

ATGTTCGAGAGGTTTACCGATCGTGCACGCCGCGTGATTGTGCTCGCGCAGGAAGAGGCG 
CGCATGCTCAACCACAATTACATCGGCACGGAGCACATTCTCCTCGGCCTCATTCACGAG 
GGCGAGGGCGTTGCAGCCAAGGCTTTGGAATCCATGGGAATTTCCCTGGACGCCGTCCGC 
CAGGAAGTCGAAGAGATTATCGGCCAGGGCTCCCAGCCCACCACCGGCCACATTCCTTTT 
ACTCCACGTGCCAAGAAGGTCCTGGAGCTCAGCCTCCGCGAAGGCCTACAAATGGGACAC 
AAGTACATCGGTACTGAGTTCCTGCTTCTCGGTTTGATCCGTGAGGGCGAGGGCGTTGCT 
GCCCAGGTCCTGGTCAAGCTTGGTGCTGATCTGCCACGCGTGCGTCAGCAAGTTATTCAG 
CTTCTCTCCGGCTACGAAGGTGGCCAGGGCGGATCCCCAGAGGGCGGCCAGGGCGCCCCT 
ACTGGCGGTGACGCTGTTGGTGCAGGAGCTGCTCCTGGCGGTCGTCCATCTTCGGGCAGC 
CCAGGCGAGCGTTCTACCTCTTTGGTCCTTGACCAGTTCGGCCGCAACCTCACCCAGGCT 
GCAAAGGACGGCAAGCTGGATCCAGTTGTTGGTCGCGATAAGGAAATCGAGCGCATCATG 
CAGGTGCTCTCCCGTCGTACCAAGAACAACCCAGTTCTTATTGGTGAGCCAGGTGTTGGT 
AAGACCGCAGTTGTTGAAGGTCTTGCACTAGACATTGTTAACGGCAAGGTTCCAGAGACC 
CTCAAGGACAAGCAGGTTTACTCCCTTGACTTAGGTTCCCTGGTTGCAGGTTCCCGTTAC 
CGCGGTGACTTCGAAGAGCGACTGAAGAAGGTCCTCAAGGAGATTAACCAGCGCGGCGAC 
ATCATCCTGTTTATCGATGAGATCCACACCCTCGTGGGTGCAGGTGCAGCACGAAGGCGC 
AATCGACGCTGCCTCCCTGCT 

>RXA02 4 7 0-downstream 
TAAGCCAAAGCTTGCCCGCGGTG 



>RXA024 71-upstream 

GGTGACTTCGAAGAGCGACTGAAGAAGGTCCTCAAGGAGATTAACCAGCGCGGCGACATC 
ATCCTGTTTATCGATGAGATCCACACCCTCGTGGGTGCAG 

>RXA024 71 

GTGCAGCACGAAGGCGCAATCGACGCTGCCTCCCTGCTTAAGCCAAAGCTTGCCCGCGGT 
GAACTGCAGACCATTGGTGCAACCACCCTGGATGAGTACCGTAAGCACATTGAAAAGGAC 
GCAGCTCTTGAGCGTCGTTTCCAGCCAGTGCAGGTTCCAGAGCCTTCGGTTGATCTCACC 
GTTGAGATCTTGAAGGGTCTGCGCGACCGCTACGAAGCTCACCACCGCGTATCCATCACC 
GATGGTGCTCTTACTGCAGCAGCTCAGCTTGCTGATCGCTACATCAACGACCGCTTCTTG 
CCAGATAAGGCCGTTGACCTCATCGATGAGGCTGGCGCCCGCATGCGCATCAAGCGCATG 
ACCGCACCTTCCTCCCTCCGCGAGGTTGATGAGCGTATCGCTGATGTTCGCCGTGAGAAG 
G AAG C AG C GAT C GAT GCTCAGGACTTTGA G AAG GCAGCAGGTCTTCGC GAT AAG GAG C G C 
AAGCTCGGCGAAGAGCGTTCAGAGAAGGAAAAGCAGTGGCGCTCCGGCGACCTCGAGGAC 
ATCGCTGAGGTTGGCGAAGAGCAGATCGCAGAAGTACTGGCCAACTGGACTGGTATTCCT 
GTCTTCAAGCTCACCGAAGCTGAATCTTCACGCCTGCTCAACATGGAAGAAGAGTTGCAC 
AAGCGCATCATCGGACAGGATGAAGCTGTCAAGGCTGTCTCCCGTGCGATCCGTCGTACC 
CGTGCAGGTCTGAAGGATCCTAAGCGTCCTTCCGGCTCCTTCATCTTCGCTGGTCCATCC 
GGCGTTGGTAAGACCGAGCTGTCCAAGGCTCTCGCAGGATTCCTCTTCGGTGACGATGAT 
TCCCTCATCCAAATCGACATGGGTGAGTTCCACGACCGCTTCACCGCGTCCCGACTTTTC 
GGTGCCCCTCCGGGATACGTTGGCTACGAAGAAGGTGGCCAGCTGACCGAGAAGGTTCGC 
CGTAAGCCATTCTCCGTTGTGCTTTTCGACGAAATCGAGAAGGCCCACAAGGAGATCTAC 
AACACCTTGCTGCAGGTGTTGGAAGATGGTCGCCTTACCGATGGTCAGGGACGCATCGTG 
GACTTCAAGAACACCGTCCTGATCTTCACCTCCAACCTGGGCACCGCTGACATCTCCAAG 
GCTGTTGGCCTGGGCTTCTCCGGATCCTCCGAGACTGACAGCGATGCTCAGTACGACCGC 
ATGAAGAACAAGGTCCACGACGAGCTGAAGAAGCACTTCCGCCCTGAGTTCCTGAACCGT 
ATTGATGAGATCGTGGTCTTCCACCAGCTCACCAAGGATCAGATCGTTCAGATGGTCGAC 
CTTCTTATCGGTCGCGTTTCCAACGCACTGGCTGAGAAGGACATGAGCATCGAACTGACT 
GAGAAGGCCAAGGACCTCCTGGCTAACCGAGGCTTCGATCCAGTTCTGGGTGCACGACCA 
TTGCGTCGCACCATCCAGCGCGAAATTGAAGACCAGATGTCCGAGAAGATCCTCTTCGGT 
GAAATCGGCGCAGGCGAGATCGTCACCGTTGACGTCGAAGGCTGGGACGGCGAGTCCAAG 
GACACCGACCGTGCGAAGTTCACCTTCACACCACGTCCAAAGCCAATGCCAGAAGGTAAG 
TTCTCTGAGATCTCTGTCGAGGCTGCGGAAGCAATTCAAGATGTAGATTCTGCAGCTGAC 
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GGCGATGTCCCAGAAACCGATTCACTTTCCGACATTGACCTTGAAACCCTTGAAAAGTTT 
GAGGAAGATGTAGAAAACGGCACCGACATTGATCAGGTGTCCGGTGACTACTACGGCACC 
GATGATCAGGGAGG C AC T G C T C C AAG C AAG GAG 

>RXA024 71-downstream 
TAGCAACCTTTTGAAAAAGGGCC 



>RXA02 4 7 7-upstream 

CGAGCAGGGCTGTTTGAAAAGCTGTAAATGACATGACCTAAAT GATTGTACTGACTGGCA 
CTTTAGGTCATATGTCACACCGAGTGGAATAATAAAGCTT 

>RXA02 47 7 

ATGCCTTTGCGTAATGTTGATAGAACTCCGCCCGCAGTATGGGAAGCATTGCTTGCCGGA 
AACGAAAGATTCATCAGTTTCAACGAAGATCGACCAAACCAGGACGCCCCGCGCAGAAGA 
GAACTTCGCAATGGACAAACGCCTGCAGCTGTTGTTATTTCCTGTTCAGATTCTCGAGTG 
CCAGTTGAGATTATTTTTGACGTCGGTCTCGGTGACCTCTTTGTTGTCCGTACTGCCGGA 
GAAATCCTCGACCAAGCAGTGCTTGCGTCCATCGAATACGCCACTGAATCCATCGGCGTT 
CCATTGGTTATCGTCATGGGCCACGAATCCTGTGGTGCAGTTGCAGCAACTGCAGCAGCA 
CTTGAAGGCGGTGCACTTCCCGGAGGCTACCAACGAGTTTTGGTTGAAAAGGTTGCACCA 
TCCATTCTAGAAGCCAAGGCAGAGGGCCTGAGCTCCATCAAGGAATTCGAGGAACACCAC 
GTTGTGGCAACGGTAAACCAACTGTTGTCCCGTTCTCCAGAGATTCATCAGAAGGTCGAA 
ACCGGTGAGTTGGGAATCATTGGTTTGCGCTACCGACTCTCTGACGGTCGTACTGAACCT 
GTAATTAGCAAGAACGTGGGT 

>RXA024 77-downstream 
TAGTTTTCGGTCTGAGATTGCCT 



>RXA024 97-upstream 

TCGATGCCGCCGCTGGCGAAGACTCGGGGAAACCTAAAAATACCGAAGAAGAATTTGACC 
GATTCACACTTTGCCACCCTAGACCGTCTAACCTTTAGGT 

>RXA024 97 

GTGAGATTAGGTGTATTAGATGTGGGCAGCAATACTGTCCACCTAGTTGCAGTAGACGCG 
CGTCCCGGTGGACACCCCACCCCGATGAGCAATTGGCGTACCCCACTGCGCCTTGTTGAG 
CTTCTTGATGACTCCGGGGCGATCTCCGAAAAGGGCATCAACAAACTCACCTCAGCAGTC 
GGGGAAGCAGCAGACCTAGCGAAAACGCTCGGCTGCGCTGAACTGATGCCATTTGCTACA 
TCGGCAGTCCGCTCCGCCACCAACAGCGAGGCAGTGCTCGACCACGTGGAGAAGGAAACC 
GGCGTCCGCCTGTCCATCCTTTCCGGTGAAGACGAAGCACGCCAAACTTTCCTCGCAGTT 
CGACGTTGGTATGGATGGTCCGCAGGGCGCATAACTAACCTCGACATCGGTGGCGGCTCC 
CTGGAACTATCCTCCGGAACCGACGAATCCCCAGACCTCGCGTTCTCACTGGATCTGGGT 
GCGGGCCGCTTGACCCACAACTGGTTCGACACCGATCCACCGGCACGTAAGAAAATCAAC 
CTCCTGCGCGATTATATCGATGCGGAACTTGCAGAACCCGCCCGCCAGATGCGCACCCTA 
GGGCCCGCGCGCCTGGCAGTGGGAACATCCAAAACTTTCCGCACCCTGGCACGACTGACT 
GGTGCTGCGCCCTCATCCGCAGGACCACACGTCACCCGAACCCTCACCGCGCCGGGTCTG 
CGCCAGCTGATCGCATTTATCTCACGAATGACTGCGGCGGACCGCGCTGAGCTGGAAGGT 
ATCAGCTCGGATCGGTCACATCAGATCGTGGCAGGTGCGCTAGTTGCGGAAGCTGCGATG 
CGTGCGTTGGATATTGACAAGGTAGAAATTTGTCCGTGGGCACTTCGTGAAGGTGTGATC 
CTCACCAGGATC G AC AAAG G AC T C GAG 

>RXA024 97-downstream 
TAACATTTACCCGGAAAGGAGTT 



>RXA02513-upstream 

GTCATGTAGGATAAGAAAATCCCGCACACAACCCGTCCTGGTGGGGTAAGTGAGGGAGGC 
AT GT C T ATGC CCC CAAT T AGACATC T GACAT C 

>RXA02513 

ATGCTTCCAATCTGGATGGGTCTTCCATTCAAGAAAGCAGGGGCTTTGTCTCGGCGTAAA 
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GCAGTATTCTCAGCGCTTGGTGCAGACGCACTCATGGGCGCAGCACTACCCACCATCCCA 
ACGGCCCAAGCTCAAACACCCACGGGCTACGGATTCGATGCAACAGCAAGCATCAGCGAA 
GAACCAGAGTTTTCAACACAACAACTCGCTGACGGCGGAACTCTCGGATTTGATTGCTAC 
CGCATCCCATCGCTTGGCGTCGCACCCAACGGCAACGTCCTCGCATCGTGGGATGGTCGC 
CCAAACAACTGTTCAGATGCTCCACAACCCAACTCCATCGTGGGCAAGGTATCGACCGAC 
AACGGAGCAACCTGGGGCGAACAGCACGACATTTCCGCAGGTATCACCGCCGAACCCAAA 
ACTGGCTATTCCGATCCCAGCATCGTTGTGGACTGGGAGAGGGGCGATGTCTTTAACTTC 
CACGTGAAGTCATTCGATGCAGGATACTTCACCTCCCAACCAGGCACGGACCCGGAT GAT 
CGCAACGTTGCCCATGTTGCCTACGCCAAATCATCAGATAACGGCTCAACCTGGGTTGCA 
GACACCGTCAT TACTGATCAAGTGGTTGCTCATGACACCTGGGACAGCCGATTTGCCACA 
TCCGGAAACGGCATCCAACTGCAATACGGCGCGTACAAGGGACGATTGGTCCAGCCATCG 
GTAACTCGCATG 



>RXA0252 6-upstream 

AGGAAATGACACTCAACTAGAAATCTTTTCTTCAGATGCCACAATCGAAAGCTGGTTGGC 
TGCGGAGAGAGCACTCTCAACTGCTCAAGCCCGCCATGGT 



GTGATCACTGAAGACGATGCTGCACAGATCAACCAGGCGGCAGTCCTTTCCAACATTGAC 
CGCGAGAAGCTGTGGGAAGATGCCAAAAATGTCGGCTACCCCATCCTTGGCTTGGTAAGA 
CAAATCGCCAGTCACCTTCCAGAAGGCCCCAACGGGCGAGTCCACTACGGCGCCACGACC 
CAAGTCATCATGGACACTGGACTGGTGTTGCAAATGACTGCCTCTTTGAACGCCCTTGAT 
AAACAGATCGTGCGTCTGGGGAATGCACTGGCAGCACGGGCTGAAGAGCACAAAGACACC 
GTGATGCCGGGACGCACCCATGCTCAGCAGGCAATTCCCACTACATTTGGAGCAACCCTC 
GCTACCTTTTTGGATCAAATCCGCAGGCAGAGGGAACGACTTGAGGAAGCACTCGAGCGC 
GTGCGAGTCATTTCGCTGTTTGGTGCTGGTGGAAACAACGCAGCACAAGGCGAACAAGCG 
GCAACGGTTCGTGCAGAGATGGCCCGCCTGTTGGATCTGAAGGACCCGGTGGTGTCATGG 
CATGTGGAACGCGATGTGCTTGGGGACTTCGGATGGGTGTGCTCAACGCTGTGTGGATCG 
ATGGCAAAATTTGGCCGAAACATCGTGGATCTTTCCCGAACTGAAATCGGAGAAGTTTTT 
GAGCCTTACAACTCCCATCGGGGTGCATCTTCCATGATGCCTCAGAAAGTCAACCCGATT 
TCTTCCGAGCTCATGATTGGTATTTCAGTGGTGGCGGGTGCCTTGACCTCGACTTTGCCA 
CGGCTTCAGGAATCGGGACATGAACGAGCAGCAGGAGAGTGGCAGGGAGAATGGCTTGTC 
ATTCCAACGTTGGCCAATCTAGCTGGCGCTGCACTCGATGAAGCCATTGTGGTGGCTGAA 
GGAATGCGAGTGGATACAGATCGTATGTCCTCGAACTTGGCTTTTGCTGGTGGATTGATC 
ATGGCGGAAGCTCAGATGATTCAACTAGCTCCAGCTCTGGGGCGTGAGAAAGCTCATGAC 
TTGGTTTATGAAGCATCCACAAAGACTCGTGAAGAGCACACCACGCTGGCAGAAGAACTG 
CCGATAATTGCAGTTCAACATGGGGTCGAAGACCTGTTGCCTAAGAATTTTGCGCAGCCT 
GCAGACTACGTCGGCGAAGCACAATCCATGGTGAATGCAGCTGTCGCCGCCTGGAATGCC 
CAACTT 

>RXA0252 6-downstream 

T AAC AAC C C AAAAC T T T AAC AAC 



>RXA02530-upstream 
CGATCTCCCAGGGCTTCCC 



ATGAATCGCCCCGATCCGAAAACTCCAGCTGGCACATTGGTTGCTGGTTATTACGGCGCT 
TACGAGAACGAGTTCTCCTTCGCAGTTGTGCGCCCAGTCAAAGTCTCACGAGTTGAGCCC 
ACTTCCGAGGATCCTTCGAGCCCATTGCGCGTGAGCAGCGACGATGGTCGAGAGTGGATT 
ACCCGCATGGTTCTTAATGCAACAGGTACGTGGACAAACCCTTATGTTCCGTACATTCCT 
GGCATCGATAAATTCCAGGGCAAGCAGCTCCACACCGTTAATTACCGCAAGGCCGAGGAT 
TTCAAAGGTAAGAAAGTCCTGGTCGTCGGCGGTGGTTTGAGTGCTGTGCAATTTCTGCTG 
GAGTTGGAAGGCTTGGCGGAAACCACCTGGGCGACGCGTCGTCCGCGAACTTACGCAGCG 
CGAGTTCGACGCCGGCTGGGGCATTGCGGT 

>RXA02530-downstream 
TGAGCGCGCCGTCCGCGAACGCA 
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>RXA02 531-upstream 

CACTTCGCTCCCCAAGGTACATCCCCGATGCCACTTCTTGGAGCCATCATCGGTGCCACC 
AAACACAT TGAAGT GGGC AC TGGAGTAGT GG AT AT GCGT T 



ATGAAAATCCCTTTGTATATGGCCGAGGAAGCAGCTGCTCTCAATCTGCTTGCCGACGGC 
CGACTAGCCCTCGGAGTTTCCAGGGGATCACCCGAACCAGCCGAGAAGGGTTGGGAAGCT 
TTCGGCTACGACGGCGGTGATGATCCTAAAGCTGCAGGCATGGCACGGGAGAAATTCCTT 
CGCTTCCTCGATGCCATCGATGGTCGCCCCATGTCCATCGCTTCCGAGAATCAA.TACCCA 
CGCCTCTACCATCCGGGCACTCCCCTGCCGATCTTCCCGCATGATCTTGACTTGGGTAAA 
TCCATTTGGTGGGGCGCCGGTTCCCACAACACCGCCGAACAAGCAGCACGCGATGGCGTT 
AACTTGATGAGCTCCACCCTCGTCGCCGAAGCCACCGGCCAATCCTTCGGGGATCTGCAA 
GCCGATCAAATCGCGTTCTACCGCCAAGCTTGGAAAGAAGCCGGACACGATTGGACCCCA 
CGTGTGTCTGTCTCCAGGTCCATCTTTCCGATCGTCACCGACCGCGACCGTGAGCTTTTC 
GGACTTCAGGGACAAGGCGGTGACCAAGTAGGAATCCTGGATGATACCCGATCCACGTTC 
GGTCGCAGCTACGCCGGAAGTCCCGATGAACTCATCGACCAGCTCCAAGGAAGACAAAGC 
TGTGATGGAAGCCGACACCTTGATGCTCACCGCCCCCAACCAAATGGGTGT 

>RXA025 31-downstream 
TGAGATCAACGCGTCGATCCTGA 



>RXA02535-upstream 

AGGATTGGGTGAGGAGGGAGGCGTCGAAAAGCAAGAAACGCCTGACACGCGTAGCCGTGG 
CTGCGCACCTTTTACCTTGATTAGGTGCACAATAGGGAGT 

>RXA0253 5 

GTGACACCTCGCCCTGTTTCTTCTGTTGCGCGACTCGTTGAGGATAACGCGCAAGATTTT 
CTTCGCGCCGTTCAGGCGAAACTTTTAACGCTCGCGCCACAGGCTCGTGGGCATTTTCCC 
ACTGCGGATGATGCGACTCATAT CAGCATCGCCGAAATGGTGAGTGCGCTGTTGGAAGGC 
ACTGGTGAGGAAGGGAAAGTAGACGACAAAACACTGGAGTTCTTTAAAGAAGCGGCGTTA 
GATGCGCGTCGATTTGGCCTGACCCCAGAAATGCACAGCGCTTTGGGTGAGGCCGTGCGC 
AGCGAACTATTGTCATTATGCGAGGATCTTCCCTTTGAAAATGTGCTGTTTGCCGAGCGT 
GCGATTGCTGCAACCACGGCTGTTTCCGTCGAGGCGGTTCGTGAAGCTGATGAGGCACAC 
ATTCCTGCCTCATAT CAGGCAGAAATTGTAGAAGTTGAAAAGCGCAGCCGTAGGTTCACC 
GTCGTGCGCATGCAAGCTGAAACGCAACTGCCCTACCTACCGGGACAATATCTTGCAGCA 
ACTGCGGATTTTCTGCCCAACACATGGCGCTACCTGTGCCCTTCGATCCCCACTAACGAA 
TGGGGGCAGGTGGAGTTTCACATCCAATCAGACGCAGATGATATCGCTGGACTTTTAGCC 
ACCACACGCCTTGGCGATAAATGGCGACTTGGCCCCGGTCGTGGAGATTTCGGACAAAGC 
AAAATTAGTTCCGGCAATGATTTGTTATTTATTGCACATGGAACGGGCCTAGCTCCTCTT 
CGCGCTTACATGTTTGAGCTGATGAACCAAGCAGCACCTCCACGTTTGCACTTTTTCGTC 
GGTGCCGACTACCCCGGTGAGCTGTATGAACTCACCGGCATGTGGAATTTTGCTGCAGCC 
AGCCCATGGCTTTCTGTCGTACCGGTGTCAACGCATGACAAGGATGCGTGGTGGGTTCAA 
GCCACCGAAGCATCGCAGCCACCGAGGGGTTTGCATTTGCATCAAACGGGTTCGATGGCG 
AAGATCGTCACCGAAGCAGGTGCTTGGGCCGACCGCGACGTGTTAATTGCTGGCCCTGAA 
TCGTGGGCTCGGGATGTTCGGCGCGCGATGATTAGGCGTGGAACTCCGGCCCAGCAGATT 
GAGATTTTAGGGTTC 

>RXA02535-downstream 
TAGGTTGCCTCACCGGGCTGACC 



CCACCGATCTACTTCTCCCACGACCGCGAAGTTTTCGAGCGCGACGGCATGTGGCTGACC 
GCAGGCGAGTGGGGTGGACCAAAGAAGGGCGAGGAGATCGTCACCAAGACTGTCCGCTAC 
CGCACCGTCGGCGATATGTCCTGCACCGGTGCTGTGCTCTCCGAAGCCCGCACCATTGAC 
GATGTGATCGAAGAGATCGCCACCTCCACCCTTACCGAACGTGGCGCAACCCGCGCCGAT 
GACCGCCTCAGCGAATCCGCAATGGAAGACCGCAAGAAGGAAGGCTACTTC 

>RXA02 54 8 -downstream 
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TGATGACTGCTCCAACCTTGAAT 



>RXA02558-upstream 

CCCTCCCGAAATTAGAAATCCCCTTTTAATGTGATATCACTTTCTGTTAAACTGATATCA 
CATTCTTTTTCAGCACCCCAGACTTAAAAGGAGCACCACC 

>RXA02558 

ATGAGCACCATAGAAGAGCGCACTCCTGGAGCTGTCGCCACAGAACCAGTGGGACACGAA 
GGCGCACGCGTCAGCATTAATGAGAAGAACGTGTGGTCTTTGGGCGCAGGTCCAGCAGCT 
TTCGCACTGCTCGCAATGATTGTGCTCATGATTGCCAGTGGAGTTTTCTTCGCTCAATCC 
ATCAACACTTTAGAAAACGATGGCGGTGGAACACTTGCGGTTACGGGACTGATTGCCAGC 
ATCGTCGTTTTCACTGTTGCATTGGTGGTCACCATAACTTCGGTGAAGGTGGTCAGCCCT 
GGACATACTCTGACTGTGCAGTTCTTTGGACGATACATCGGAACCCTGCGTCGAACTGGG 
TTGTCTTTCGTTCCCCCACTGTCTGTGACGAAGAAAGTGTCCGTGAGGGTCCGAAACTTT 
GAAACCAACGAAGCCAAAGTTAATGACTACAACGGCAACCCCATCAACATTGCAGCGATC 
ATCGTGTGGCAGGTAGCCGATACTGCACAGGCTAGCTTCTCTGTGGAGGATTTCGAAGAG 
TTCCTGCACCAGCAGGCCGAGTCCGCACTGCGTCACGTGGCAACCCAGCACCCCTATGAT 
TCCCCAGTTGATGGTCGTGTTTCCTTGCGTGGCGCTACCGATGAGGTCAGTGAAGAACTC 
GCAGATGAGGTGGCACAACGAGCAGCTGTTGCAGGTCTTGAAATCGTCGAAGCCCGCATC 
TCTTCCTTGAGCTACGCACCGGAAATTGCCCAGGCGATGCTGCAGCGCCAGCAGGCTTCC 
GCGATTGTTGATGCCCGCGAAAAGATCGTCGAGGGCGCTGTCACCATGGTGGAAACCGCA 
CTTGACCAGCTTGAGCAACGTGAAATTGTGGATTTGGATCCAGAGCGACGCGCCGCGATG 
GTTTCCAACCTGTTGGTTGTGTTGTGTTCCGACACCAATGCTCAGCCAATCGTCAACGCC 
GGTAGCCTCTACCAA 

>RXA0 255 8 -downstream 

T AAGAC AAT GG C C C G C AAAC AGG 



>RXA02565 

GCTGCTCTGGGCGATCTTGCCGATGAAGTAGAAATCGAACACCTCATCTCTGAi\GAAGCA 
ACGGTGAGCCCAACTGATTCCAGGTTGTATAACACCTTGGAAAAAGTTCTTGGTGATTTC 
TTCCCCGATGCGCCTGTGGTCCCAATTATTTCCTCTGGTGGCTCTGACCTGCGCTTTGGT 
CGTCGACTAGGCGGTGTTGGTTATGGTTTTGCAGTTCATGCACGTGAACGAACTTTGGCG 
GAAGCAATGGGGCAACTTCACTCCCATGACGAGGCGCTGTACCTGGAAGATCTTGAACTG 
ACTGTTCGGGGTTATGACTCCGTCGTGCGTGAATTCCTAGGC 

>RXA0 2 5 6 5 - down s t r e am 
TAAAAACATGAAGCAGGAGTCTT 



>RXA025 67 

CTTATCCGCAACGCCTGCGTGAATGATCTAACCCCAGATTCAGGTCAGGAAATTAGAAAC 
GCGGAAAGCCTAGAACGTTTCTTTGAAGGAACCCCCAACGTTAAAATCACCAAGCTGGAA 
CCGCATCCGGGCCGGACCTCAATTATCGTGACTGTTCCAGGCAGCGATCCAGATGCTGAG 
CCTTTAACACTGCTTGGACATACTGATGTTGTGCCTGTTGATCTGCCTAAATGGACTAAA 
GATCCATTCGGTGCGGAGATTTCGGATGGACAGATTTGGGGTAGAGGGTCCGTCGATATG 
CTCTTTATTACCGCAACCCAAGCGGCCGTCACCCGTCAAGTAGCCCGTGAAGGCGGCCTG 
CGTGGCACGCTGACATTCGTTGGCGTTGCTGATGAGGAAGCCCGCGGCGGACTCGGAGCG 
AAGTGGCTTTCCGAAGAACACCAAAACCTCTTCAGCTGGAAAAACTGCCTCTCCGAATCC 
GGTGGATCGCACCTTCCAGTCCACGACGGCAGCGACGCAGTAGTAATTAACGTTGGAGAA 
AAAGGTGCAGCTCAACGTCGTATTCACGTCAATGGCGATGCTGGTCATGGTTCCATTCCT 
TTCGACCGTGACAGCGCTATTGTCAAGATCGGTGAAGTCGCCCGCCGAATCGCTGCCGCC 
GATCTGAAGGTAGCCAAGGACGATATCTGGCAAGGCTTCGTCCAAGCGCACCGTTTCGAC 
C C AG AAAC G GAG C AG G C G 



>RXA02 57 4 -upstream 

TGTGCTCCTTGCGGGCTGCGCAGAAGAGCCGGAACAGCAAAAAGCAATAAGCCGCTTATC 
GACGTCCCCCTCCACCCCTCCCGCACCGACCGCGGAGGAT 
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>RXA0257 4 

TTGGCGCGCGCGCAAATCCCTGAACAGCAACGCGACCAAGTCGCGTCGCTGATGATGGTT 
GGAGTTGCGAAT TATGATCAGGCATTGGATGCGCTCAATCAGGGGGTGGGTGGCATCTTT 
ATTGGTTCCTGGACAGATGAAAATCTGCTCACGGAACCTGGCCGTAATATTGAGGCGCTC 
CGCGAAGCCGTCGGCAGGGATTTCTCCGTCAGCATCGACTTCGAAGGCGGCCGCGTCCAG 
CGTGCCACCAATATTCTTGGTGATTTCCCCTCACCGCGCGTGATGGCGCAAACCATGACG 
CCGGAACAAGTAGAAGATCTCGCAGAAATCCTAGGCACTGGTTTAGCTGCACATGGTGTG 
ACAGTTAACTTTGCACCTGTTGTAGATGTAGATGCTTGGGGTCTCCCCGTCGTTGGCGAT 
CGTTCCTTTTCCAACGACCCAGCCGTAGCAGCTACTTATGCCACAGCTTTTGCAAAGGGC 
TTAAGCAAAGTAGGAATTACCCCAGTATTCAAACATTTCCCAGGTCACGGTCGTGCAAGT 
GGCGATTCGCACACCCAAGATGTGGTGACCCCCGCACTTGATGAGCTTAAAACTTACGAC 
CTCATCCCTTATGGTCAAGCACTTTCTGAAACTGACGGAGCCGTCATGGTGGGCCACATG 
ATTGTTCCAGGTCTTGGCACCGACGGAGTTCCATCCTCTATCGACCCCGCCACCTATCAA 
CTGCTCCGCAGTGGCGATTACCCAGGTGGCGTGCCTTTCGATGGCGTGATCTACACCGAC 
GATCTCTCTGGAATGAGTGCCATTTCCGCCACCCATTCACCCGCAGAAGCAGTGCTTGCC 
TCCCTCAAAGCAGGCGCAGACCAAGCACTATGGATCGACTATGGGTCGTTGGGCTCCGCG 
ATTGATCGCGTTGATGCTGCCGTTAGCAGCGGTGAATACCCTCAAGAACAAATGCTGGCA 
TCTGCGTTAAGAGTCCAATTGCTCTACATCACACGTCTCGAACAAAAG 

>RXA0 25 7 4 -downstream 
TGAAGTTACCAGTCCGTAACCCC 



>RXA0258 9-upstream 

GCCTAAATTGCAGCGAGAGGTCTAAAAGGTAGTGCTCTAGGGATTCATCCAAACTCACGA 
AT AT T GAAG T T T TAAAG T T G AAC AGG AAAAAT AAC AAAT A 

>RXA0258 9 

ATGTCTATTTCTGATAATTCCCGCGATCAATTAGGAGAACTGCCAGCTGGTCGGCCTCTC 
CAATCCGATTTTGATAATGACCTCGACTACCCACGTCTAGGCAGTGTCACGTTTAGGCGT 
GGCACCCTCACTGAAAACCAGCAAACCATGTGGGATGAAAAGTGGCCTGAACTGGGTCGC 
GTCCTCGAAGATGAGCTGATTGATGTTGATGCGTGGTTCGGGCGCGAAGGCGCAAAAACC 
ATCGTAGAGATCGGCTCTGGCACTGGAACTTCGACTGCTGCCATGGCTCCACTTGAGGCT 
GATACCAACATTGTCGCCGTCGAACTATACAAGCCGGGCTTGGCCAAGTTGATGGGCTCT 
GTTGTCGGTGGAGAGATCGACAACGTGCGCATGGTCCGCGGAGACGGCATCGAGGTGCTC 
AACCGCATGTTTGCCGATGGGTCCCTGGACGGCATCCGCGTATACTTCCCGGACCCTTGG 
CCAAAGGCGCGCCACAACAAGCGCCGCATCATCCAGTCTGGTCCGCTGAACCTGTTTGCA 
AAGAAGCTCAAGCCAGGTGGAGTTCTGCACGTTGCTACCGACCACGCTGATTACGCAGAG 
TGGATCAATGAGCTAGTTGAGGTCGAACCACTGCTTGAGTACAAAGGCTGGCCATGGGAG 
GAATGCCCTCAGCTGACTGACCGTCAGGTCATCACCAAGTTTGAAGGCAAAGGCTTGGAA 
AAAGAT CACGTGATCAATGAGTACTTGTGGCAGAAGGTGCAAAAC 

>RXA0258 9-downstream 
TAATGTCTGATGTGCATGAGGTC 



>RXA02 5 92 -upstream 

AAACACCACCATTGTTTCCTCCATCGACGATGCCATCACCACCATTTTGCGATGGATGAA 
CGGCGAAGACATCCGCGACCTCAACTGGACCCGCGCATAA 

>RXA02592 

ATGGCCTCATTTCCGGAGCTTCCGGCTCTTCGTCGCTTGGCTACCTTGGGCAGGTCGTGG 
GGTTTACTGTCTGATTTCAAATACGAACAAACCCGACCTGACATCTTTTACGGAAACCTG 
GCCCTCGATACCTCGAGTCTGGTGGCGGCTTTGTCTGAAGATATTTCTGGCGCCGGATTA 
AATGACCTGAAAGTTCTCGACGTCGGCGGCGGACCCGGATACTTCGCCGAAGCCTTTGAG 
ACACTGGGCGCCACCTACTTCTCCGTCGAACCCGACGTTGGCGAAATGTCCGCAGCTGGC 
ATCGACGTCCACGGATCAGTCCGCGGATCCGGCCTCGACCTGCCGTTTCTTCCCGATTCC 
TTTGACGTGGTGTACTCCTCCAACGTTGCAGAACATGTCTCCGCACCGTGGGAATTGGGA 
GAAGAAATGCTCCGCGTCACCCGCAGCGGCGGCCTGGCAATCCTGAGCTACACCATTTGG 
TTAGGGCCCTTCGGCGGCCATGAAACCGGACTGTGGGAACACTACGTTGGCGGAGAATTT 
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GCCCGCGATCGCTACACGAAGAAACACGGGCACCCGCCTAAGAACGTTTTCGGGGAGTCA 
CTGTTTAATGTGTCCTGCCGGGAGGGGCTGGAATGGGGAGCCTCCGTGGGCAATGCGGAA 
TTGGTTGCCGCTTTTCCCCGCTACCACCCGTATTGGGTCTGGTGGATGGTTAAAGTCCCA 
GTGCTCCGAGAATTCGCGGTAAGTAACTTGGTGTTGGTGTTTAAAAAGCAC 

>RXA02 5 92 -downstream 
TGAGGTTTTGAGGAATTCATCGC 



>RXA02 603-upstream 

GCATGGTGCTTGGCGTGCATTACCCAACCGATGTGCTAGCCGGCGCGTTGTTGGGAGCAG 
CGACCGCAGAGGCCGTCCATAAGATCGAAAGGGCTACGAA 

>RXA02 603 

GTGAGCGAACACGCCGCTGAACATCACCGCGATACCCAAAATTTCTTAACCTCCGAACCG 
CACACCACGGCAATCGAAGACAACAAGAAGCGCCAACCGCCGAAAAACCTTGCTGACGGC 
ATGATCAAGGCGCTGCGCCCCAAGCAGTGGGTCAAGAACGTTCTTGTGCTAGCAGCACCA 
CTTGCTGCTGGTGCAGATGCGATCTTCAACCAGCGCACGATCATCGACGTTGCTATCGCA 
TTCGTAGTGTTCTGCTTCGGTGCATCAGCCATTTACTTGGTTAATGATGCCCGTGACGTG 
GAAGCTGACCGCGAGCACCCAACCAAGCGTTTCCGCCCCATCGCTGCAGGAGTCCTGCCA 
GTAGGAATGGCATACGGCATGGCCGTGGCGCTCATTGCACTATCCATCGGACTGTCTTTC 
CTCGCCACCGACGGCGTGGCACTTGCCTGCGTGATTGGCGTGTACATTGCGCTGCAGCTG 
GGATACTGCTTCGGTTGGAAGCACATGCCAGTGATCGATATTGCGCTTGTCTCCTCCGGA 
TTCATGCTCCGCGCAATGGCAGGTGGTGTCGCAGCAGGCATCGAGCTATCCCAGTGGTTC 
CTGCTAGTCGCTGCGTTTGGTTCCCTGTTCATGGCATCTGGAAAGCGCTACGCAGAAATC 
CTTCTGCACGAGCGCACCGGCGCTAAGATCCGCAAGTCCCTGGAAAGCTACACCCCCACC 
TACCTGCGCTTCGTTTGGACCATGGCAGCAACAGCAGTGGTCATGTCCTACGCA.CTGTGG 
GGCTTCGACCTTTCCCAACACTCCACCGACGCAGGTCCGTGGTACCAAATCTCCATGGTT 
CCATTCACCATCGCCATCCTGCGCTACGCAGCCGGCGTAGACACCGGCGACGGCGGTGCC 
CCTGACGAAGTGGCACTCAGCGACAAAGTTCTGCAGGTACTAGCCCTAGCATGGGTTTTC 
TGCATCGTGATGGCTGTGTACATCATGCCGATGTTT 

>RXA02 603-downstream 
TGAATATTTACCAATGAACATGC 



>RXA02 630-upstream 

GCGGGTTCGAAAATGTCGATGATTAAACCACTAAAGAGCTCACAGGAAGTGTTCAGACTA 
CTTAGAGTGACGCCCCAGCCACAGGGTTCATAATCAAATC 

>RXA02 630 

ATGACAAATCAATTCCCCACAAACAACGGTGAGAACCCGGACCGTGCATCGGAAACTCCA 
TCAGAAACCAACTCCTTCGAACATGTGCGTAGTTCATATCCGCAGTGGGGTAACACTGCT 
TCCAATCAAAACCCCTATCCTGGTGCGGGCTTCGGCTCTGAACAAAACACTCAACAAGGA 
AATGAGCAACAAGCTCCAGCCTGGACCAGTTGGGATAATCAGCCTCTAAGCACAGATGTA 
AAGCCAGCTAAAGAAAAGCGAAAAGTTGGCATCGGAACGGCACTCGCGTTAATGCTTGTT 
GGTTCTATTGCTACCGGTAGCGTTGTGGGTGTTGCAGCAACCCAGCTTGGTTCGGACTCT 
TCAACCCCAGTTAATGCTCTTGAGCAGCCCAGCGTGCAGCGCACCACTAATGCTGAACCA 
GGTTCAGCGGAACAGGTTGCTGCCGCAGTTTTGCCTTCTGTCGTCTCTATTCAGGCCATT 
ACTAGGACGTCTGCTTCTGAGGGCTCTGGATCCATTATTTCCTCTGATGGTTACGTCATG 
ACCAATAATCACGTCGTGGCAGGCATTGAACAATCTGGTGTGTTAGAAGTAAGTTTCTCC 
GATGGAACTACAGCGCAAGCTGATTTTATTGCTGGTGATCCTTCCACAGATATTGCTGTG 
ATCAAGATTAGGGATGTGTCCAACCTTCCAGTTATGAGCTTTGGAGATTCGGACGCATTA 
GGCGTTGGACAAAGTGTGATGGCTGTTGGTTCTCCACTGGGTCTGAGCTCCACTGTGACC 
ACCGGTATTGTGTCGGCCGTGAACCGTCCTGTGCGAGCTTCTGGTGATGGCGGAGAGTCG 
TCCCTCATCGATGCTATCCAGACCGATGCTGCGATCAACCCTGGTAACTCTGGTGGTCCG 
CTGGTTGATATGGATGGCAACCTCATTGGCATGAATTCGGTAATTGCATCGATTTCGAGC 
ACCAGCGATTCCGCAGGTTCCATTGGTCTTGGTTTTTCTATCCCATCCAACTTTGCCAAG 
CGCGTGGCCGATCAATTGATCAGCACCGGCCAGGTAACTCAGCCGATGATCGGTGTGCAG 
GTTGGCACTGACAACTCAGTGACAGGCGCTGTGATTGCCAGTGTTCAAGATGGTGGACCG 
GCCGCAGATGCTGGACTTCAGCCAGGCGATATCGTGACCAAGCTCAATGATCGAGTTATT 
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GATAGCCCAGACTCCTTGATCGCTGCTGTTCGTTCGCATGATTTTGGCGAAACCGTCACT 
TTAACAATTACACAGCCAGATACCTCGCAGAGCCGGGAGGTAGAGGTTACTCTGACGAGT 
GAG 

>RXA02 630-downstream 
TAGGTTTAAAAGAGTTAATCTGC 



>RXA02641-upstream 

AGGCTTCTCAGTTGTTTCATATAGTCTCAGCCGCACCAATATCAT CAGGGAGAACATCGT 
GCAGCAACGACGCCGCATCAGCGAGACTCGGAAAAAACCG 

>RXA02641 

ATGCTCGCTATTATTTTGACCGCCGTATTGGGCGCATCTGGCCTTGCAGCCGCTGGCACT 
CAGTACCTCAATACTCAGGGCGAAGGCATCGGTCCGGTCGCCGTCCAAAACGACAGTGAA 
TCGTTTAATTCCGGCACCAACGTGGTTGTTGAAGACGCAGCAGTCACCGCCCAGGGTGAA 
GGCGGAGGCGCTCGCACCGTCAAGGAATTCCAGCGTGACCAGCAATTCTCTAGTTTTGCT 
CTTACCTGGACCGGTAAAAAAGACAT CACTGCTTTTGTTCGCGCAGAACAGGAAGACGGC 
ACCTGGTCACAGTGGTACGACTTGGAGCCAATGGTCAATGAAGATCAAGGCACCAACGGA 
ACTGAGCTGATCTGGCACGGCCCTACCAACAAGATCCAGGTTTCCACCCTCAACGTGGAT 
CTCTTTGGAGCAGATGCTGCAGCCGCTGATGAAAACGGTCAAGACATTCCAGCAGTAGAT 
GCAGCCGAGGCAGCGCCAGCAGCAGAACCTGCACCAGCTGAAGCACCAGTCGAGGAAGCT 
CCTGCACCTGTCGCAGAACCAGCACCAGCTGCTGAACCTATCGCTGAGCCAGTCGCTGAT 
TACTCAGCAAAT GACGGCCTCGCTCCCCTGCCATCCAACTATGGCGACATCCAGCCTGTT 
GCCGATGTTGATGACGGCCTAAACGCAGTATTTATCGATGGCAACGCTGATGCAGGCGTG 
GGTATCGCTAACGTTGCTGACACCGATGGCATGCCAAAGGTGATTTCTCGTGCTGGTTGG 
GGTGCGGACGAAAGTCTGCGCTGCTCAAACCCAACTATTGATGATGGCGTTTCTGCGATC 
ACCATTCACCACACTGCGGGTTCCAACAACTACACCGAGGCGCAGGCTGCAGCCCAGGTT 
CGTAGTGCTTACAGCTACCACGCCAAGAACCTCGGCTGGTGCGATATCGGATACCAGTCA 
TTGGTTGATAAGTACGGCAACATCTACGAAGGCCGTGCCGGCGGCATGACCAATGCTGTT 
CAGGGTGCTCACGCTGGCGGCTTCAACCAGAATACTTGGGCAATCTCCATGATTGGCGAC 
TATTCCTACAACGCTCCCCCTCAGGAAACCATCAATGCTGTCGGTGAGCTTGCTGGTTGG 
CGTGCAAAGGTTGCCGGTTTCGACCCAACTGGGACTGATACTCACTACTCGGAGGGTACT 
TCTTACGCGAAGTACTCCTATGGCACCCGAGTGTCACTTCCTAATATCTTGGCTCACCGC 
AATGTCGGCCTGACCGCATGTCCTGGCGATGCTGGCTATGCGCAAATGGAGAATATCCGC 
CAGATCGTTAAGGCAAAGTACACCAGCTTGCAGAATGGCAACACAGGTGGCACGACTACC 
ACCCCGGCGACAACGCCGAAGGAGACGTCGACAAGCAATGCTCCTTCGACGACCACTGCC 
CAGCTTGTAACTCCCGCTGAACCTCAGCAGTACAGCGAATCCGATGCCCTGGCAGCTCTG 
CTGACAGGTGGCTCTTCCGGCGGCACCGACCTGCTCAATGGCGCAAACTCTGAGCAGCTC 
CTGACTGGCCTGGGTTCCATTGCGGCTGTGCTGATTGCTGCGTCTTTGGCTGATGGTGGC 
CTGAATGGTCTGATCAGCAATGTTGGTAGCAACAACGGCGTCCCAGTGCTTGGCGATATC 
AAGATCACTGACGTCATCCCAATCGTTGATACCGCGATCAACCTAACCGGAGACAATAAG 
TACTCTCGCGGTTGGAACGACCTGAACAACACGCTTGGACCAGTGCTTGGCGCTGCCACT 
GGTGGCGAAACCACCGTGAAGTACACCAGCGACCAGAACTCTGAGGTTACTTTCGTGCCG 
TTTGAAAATGGCATCATGGTGTCTTCCCCTGAGGCTGGAACTCACGGCCTGTGGGGCGCA 
ATCGGTGACGCGTGGGCTCAGCAGGGCGCTGACCTTGGCCCTCTGGGACTTCCAACCAGT 
AATGAATACACCGTTGGCGAACAGCTTCGTGTTGATTTCCAGAATGGTTACATCACTTAC 
GATTCTGCGACTGGCCAGGCAAGCATTCAGCTGAAC 

>RXA02 641-downstream 

T AGT C T C AAT T AGAGC C GAAAAC 



>RXA0264 3-upstream 

TGAGAACACCTAAAAACCTTGCGGGAATACCACCAACCCCATATTGTTGATATATCTACA 
AACTCTTTTAATAAGTCTGATCAACAACGTGAGGAAAGCA 

>RXA0 2 64 3 

ATGAAAAACGTCTCCTTCGGCCTCGACACCTTCGGCGACAACGCCATCGACCTGCAGGGC 
AACCCGGTCTCCCCTGCACAAACACTTCGAAACATCATTGATGAAGCCAAGATGGCAGAC 
AAAGTCGGGGTGGATATCATCGGCATCGGAGAGCACCACCGTGAGGAATACTCAGTTTCT 
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GCACCTGACATCGTCATGACAGCTATCCTCGCATCCACTGAGCGACTCAAAGTCACCTCT 
TCCGTGACTGTGCTGTCCTCTGATGATCCTGTTCGCCTGTTTGAGCGTTATTCCACCATG 
AATGCACTGTCCAACGGTCGCGCCGAAATCACCTTGGGACGCGGTTCCTTCATTGAGTCT 
TTCCCATTGTTTGGTTTTGATCTTCAGGACTACGAGCAGCTGTTTAGTGAACGCCTTGAT 
TTGTTCGCGAAGATTCTTGAGGCCGACAGCCGTGGTCAGGGCGTGACCTGGCATGGTGAG 
ACCCGCTCGGCGTTGGAAAACCAGATGCTTTACCCACCAACTGAGAATGGCATTCACGCT 
TGGGTTGCAGTGGGTGGCAGCCCAGAATCAGTCGTGCGCGCTGCTAAGTATCGTTTCCCG 
TTGATGCTTGCCATCATCGGCGGTGCTCCTGAGCGTTTCCGCCCGTATGTGGATCTGTAC 
AAGCGTGCCAACGAACAGTTCGGGCAGCCTCAAAAGCCCATTGGTGTGCACTCCCCTGGA 
CTCATTGCGGCAACTGATGAGGAAGCCCGTGAGCTAGCACTTAATGATTGGTTGGAACTC 
CAACGCAAGATCGGTGCTGAACGCGGTTGGGCTCCTGCGGATGCAATGCAGTTTGAACGC 
GAAATCGATCACGGTTCCTTATACATCGGTTCCCCTGAGACGGTCGCAAAGAAGATCGCC 
AAAACCATTTCAGTGCTTGATCTTGATCGCTTTACCCTCAAATACGCCAGTGGCCAGACC 
CCTCATGAGTACTTGCTGAAGTCCATTGAGTTGTATGGCACTGAGGTTATTCCGCTGGTG 
AAG GAC AT CT T GACCAAGCAGGC T 

>RXA02 64 3-downstream 
TAAGAAGGTCTTAGGACATTCCC 



>RXA02 64 4 -upstream 

CGTGGGGAAGTGGAGCCCACACTGAAAAGCTTTGCGAGGTCAACATGGCCACCAGGCTAG 
TGAAAATGCTGCCGGTTGGCGAGCTAAGATGTGAGATGCT 

>RXA02 64 4 

ATGGCACATCTCACGCAATACCAACTCCCTCAGGCCGGTCAAGTCTTTGAGCATGAACTA 
GAGATCAAGCGCTCGCGATTTCTGACCTATATCACGCGTGTGCAAGATCAGGAGCAGGCT 
CGCGAATTTATTCACTCCATCAAGGAGCTGTATCCGGATGCGCGTCATCATTGCAGTGCC 
TTTATTTTCCATGTGGATGGCTCAAATGATGTGGAGCGTTCCTCTGATGATGGCGAACCT 
TCCGGTACCGCGGGAAAACCCATGCTAGAGGCGTTGCGTGGCTCGGGAATGAAAGATATT 
GCCGCTGTGGTGGTGCGTTATTTCGGTGGCGTAAAACTGGGCACTGGCGGATTAGTTAAT 
GCCTACACCAACGCGGTGACGGAGCTTCTACCTGAGGTTTTGCAAGTCACCCGCTCTGTT 
CGGGAGATTTTCAAGATTGACCTTCCGCATTCTGATGCGGGGCGCATTGAAGCGAATCTG 
CGCGGCATGGGCATCATCATTACTGACACTGAATATGGTGCAGAAGTCACATACACCTTG 
GCTTTATTGCCTGGTGAACAGGCTGCGGTGGAATCTCAATTGTCATCCATGATGGGTGCA 
GAAATTGAATTGAAAGAATCCGGGCACATGTGGGTGGAATCCCCGAGTGAC 

>RXA02 64 4 -downstream 
TAGTGCGGTGTAAGAGCACTAGA 

>RXA027 02-upstream 

GCAGGTAACGCCTCCACGGTGATTGCAGACATGATTGCTGCAACTATCAATAGCCAACAC 
AACTAAAACGACCAGCTCAACGCAAAGGAATAGTTTAAAG 

>RXA02 7 02 

GTGACCACTCCACACTTGGATTCTGCACAAGATATTGATCTGTCCCGCGTCCACCTCATC 
GGTATTGGCGGAGCCGGAATGTCTGGCGTTGCCCGAATCCTGCTTGCCCGCGGTAAGACA 
GTCACTGGTTCCGATGCCAAAGATTCCCGCACCTTGCTTCCACTCCGCGCCGTGGGAGCC 
ACCATCGCAGTGGGACACGCTGCGGAAAACCTTGAGCTTTCCGGCGAACTTCCCACCGTC 
GTGGTGACCTCTTTTGCCGCCATTCCGCAAGACAACCCGGAACTTGTTCGTGCACGTGAA 
GAAGGCATTCCGGTTATTCGTCGCTCCGATCTGTTGGGCGAATTGCTGGAAGGCTCCACC 
CAGGTCTTGATCGCGGGTACCCACGGTAAGACCTCCACCACCTCTATGTCTGTGGTAGCT 
ATGCAGGCAGCGGGCATGGATCCAAGCTTTGCTATCGGCGGACAGCTCAACAA.GGCTGGC 
AC C AAT GCGCACCAT GG AAC TGGTGAGGTCTTTATCGCT G AAG C AG AT G AAT CTGACGCA 
TCGCTGCTGCGCTACAAGCCAAATGTTGCAGTGGTCACCAATGTGGAACCAGACCACCTG 
GACTTCTTTAAAACCCCTGAAGCCTACTTCCAAGTGTTCGACGATTTCGCAGGACGCATC 
ACCCCGAACGGCAAGCTGGTTGTGTGCCTGAACGATCCTCACGCAGCGGAGCTGGGGGAG 
AGGTCTGTCCGCAAGGGTATCAAGACTGTTGGTTACGGTACCGCTGACGCCGTACAGGCA 
CACCCTGAGGTTCCAGCGATGGCTACCATCGTGGATTCCCAAGTTGTCGCAGAAGGCACC 
CGCGCCACCATCAACATCGATGGACAGGAAGTATCTGTGATTCTTCAAATCCCTGGTGAT 
CACATGGTACTCAACGGTGCAGCCGCCCTGCTGGCCGGATACCTGGTGGGTGGGGACGTC 
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GACAAGCTTGTTGAAGGCTTGTCGGATTTCTCCGGCGTGCGACGCCGCTTTGAGTTCCAC 
GGTGCTATCGAGGGCGGCAAATTTAATGGCGCTGCTATTTATGATGATTACGCACACCAC 
CCAACGGAAGTAACTGCAGTGCTCAGCGCTGCGCGCACCCGGGTGAAGGCCGCTGGAAAG 
GGCCGTGTCATCGTCGCGTTCCAACCACATTTATACTCACGCACCATAGAATTCCAAAAG 
GAGTTCGCGGGGGCACTGTCACTGGCAGACGCTGCCGTGGTGCTTGAGATTTACGGAGCG 
CGCGAACAACCGGTGGATGGCGTGTCCTCGGAAATCATCACCGATGCGATGACCATTCCA 
GTGGTGTACGAACCTAATTTCTCTGCAGTCCCAGAACGCATTGCAGAAATCGCAGGACCT 
AATGACATCGTGCTCACCATGGGTGCAGGTTCCGTGACCATGCTTGCTCCAGAAATCCTG 
GATCAGCTGCAAAACAAT 

>RXA02 7 02 -downstream 
TAGGACGTAAGTGAACAAGGCAG 



>RXA027 03-upstream 

CAAAGCAGGCCTACCGAGCGCCGTTCCGAGAGTCGCGCGATGATTGGCGTGACAACCGCA 
ACCGCAGATAAATGTGAAATCAGGAGAACTACGAATAAAG 

>RXA027 03 

ATGGCTAACTCCCCAAAACCCATGCGGGTTGTCGTTGCTGGTGGCGGTACCGCAGGACAT 
ATTGAGCCTGCGTTGGCAGTGGCTGAAGCGCTGCGCGATAAGCACGGTGCAACAGTTTCG 
GCTTTAGGTACTGCTCGTGGTTTGGAAACAACCCTGGTGCCTGATCGTGGGTTTGAGCTT 
CATCTCATCGAGCCGGTTCCAGTCCCACGCAAGCCCAATATGGATTTGTTGAAGCTCCCA 
TTCCGGGTAGCTAAGGCATTAGGCCAAGCACGCAAGGCACTGAAGGACACAGACGCTCAA 
GCGGTCATCGGCTTTGGCGGTTATGTATCTGCTCCGGCTTATATGGCGGCGAAGTCTTTG 
GGCTTGCCATTTTTTGTCCACGAAGCCAACGCCCGTGCAGGCATGGCCAACAAATTGGGC 
GTCAAGCTCGGTGGCGTTGGCCTTAATGCTGTTGCTGGTTCCGGCATGGACGGCGACGTG 
GTGGGCATTCCGATTCGTGCTGTTTTAAGTGGCGCGCGGGATGAGTCCGCAGCTGACCGA 
GCCAGGGACACTTGGGGTTTGGACAAGGACCGCCAAACCATTTTTGTCACCGGTGGTTCG 
CAGGGCTCTGTGAGTATCAACAAGGCCGTCGAGCAAGCTGTAGATCAGCTGGTGGAGGCA 
GGTTTCCAGGTGCTCCACGCCGTGGGTAAGAAAAACGAGTTGCCTGCAGCGAAACCCGGC 
TACCATCCCGTTCCGTTTATCGACGATATGCAGGCTGCCTACACCGTTGCTGATCTTATC 
GTGTGCCGCTCCGGCGCGATGACGGTTGCAGAGGTCACCGCCGCCGGCGTCCCCGCGATT 
TATGTCCCGCTGCCTCACGGCAACGGTGAGCAGGCTCTCAACGCCCAGGCTGTCATTAAA 
GCTGGTGCCGCACGCCAGATCGACGACGCGGACTTCACCGCCCAGACGCTTATCGACGCC 
ACCCTTGACATTCTCCTTCATCCCTCCACACACCAATCGATGTCGGACGCAGCTAAAACC 
TCCACCGCAGGTAACGCCTCCACGGTGATTGCAGACATGATTGCTGCAACTATCAATAGC 
CAACACAAC 

>RXA027 03-downstream 

T AAAAC G AC C AGC T C AACG C AAA 



>RXA027 04-upstream 

CGTCTTTGGACATGTTCAAAGGCATGGGCCAGCGTGGCGACCTCTTTGCACACAACATCA 
T T GGCACAAT CAAAGGAT T AACGGAAGAGAAAGGC T GAT C 

>RXA027 04 

ATGACCACCGGAGCCTCAAAAAAACCCGCACGTCCGAACACTGGCGCTAAAACCAGAACG 
GGGCTGGGAATTAGGGAGCGTATTTCCGGTGCATGGAATGATCTTCTCGCGCGCCCTTTA 
ACTGACTACATCATGATCTTGTGCATCGTGGTCATTTTGTCGTGCCTCGGTGTAGTCATG 
GTGTATTCCTCCTCAATGACATGGTCGTTGAGGGAAGGTGGCTCCGTGTGGGGTACTGCC 
GTGCGCCAGGGCAT CATGATCGTGTTGGGTTTCTTTGCCATGTGGGTGGCGTTGATGACG 
CGCCCGCAAACCAT TAGAAACCTATCCAACCTGATATTGATTGTGTCTATTGTCTTGCTG 
CTTGCCGTGCAGATTCCTGGCATTGGTACAGGTAAAGAAGAGGTCGGGTCGCAGTCGTGG 
ATTGCTCTTGGACCTATTCAGTTTCAGCCTTCGGAGATCGCCAAAGTGGCCATTGCCGTG 
TGGGGAGCGCACTACCTCGCAGGCAAGGGCCCTGTGCAGCACTGGTTCAATAATCACTTG 
ATGCGTTTTGGTGGCGTCGGTGCATTCATGGCGTTTTTGATCTTCATGGAAGGCGACGCC 
GGCATGGCGATGTCTTTCGTGCTGGTTGTATTGTTCATGCTGTTTTTTGCGGGCATCGCC 
ATGGGTTGGATCGCGATTGCCGGCGTACTGATTATCGCAGCCCTCGCAGTCCTGGCATTG 
GGCGGAGGCTTCCGTTCAAGCCGATTCGAGGTGTATTTCGATGCGCTGTTTGGCAATTTC 
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CACGATGTGCGAGGCATTGCCTTCCAGTCCTATCAGGGCTTCCTCTCTCTTGCAGATGGT 
TCCGGCTTGGGAGTTGGTTTGGGCCAAT CAAGGGCGAAGTGGTTCTACCTGCCCGAAGCT 
AAAAATGACTTCATCTTTGCCATCATTGGTGAGGAGCTGGGGCTGTGGGGTGGCGCTCTG 
GTCATCGCACTTTTCGCGGGGCTGCTGTACTTCGGTCTGCGCACAGCCAAGAAGAGCCAC 
GATCCATTCTTGGGCTTGATGGCTGCAACCTTGACGGCATCCGTGGTGTCGCAGGCGTTC 
ATCAACATTGGCTACGTGGTTGGTCTGCTGCCAGTTACCGGTATTCAGCTGCCCATGATT 
TCCGCCGGTGGIACCTCCGCGATCATTACCTTGGCTTCCATGGGCTTGCTCATTAGCTGT 
GCACGCCACGAACCAGAGACAGTTTCTGCGATGGCTTCCTATGGACGCCCCGCAATCGAT 
CGACTTCTGGGATTGCGTGAGCCTTCAAGTACTTTGACCACCAGTAATGCATCCTTGCGT 
TCCAACAAAACCAAGGCCGCTAAACAAAAGCCGAGTCCTCAGAAAGAGTCTCGGGACCGC 
TTCGGCGAGCCTGTGACCGCACGCCGAGCGCAGGCGCCACGAAGTGGGCGAGCTGGAGTA 
CAATCGGAAGCTCCGCGACGCTCGACTGGTAGCGTCAAAGGTCGAAGCAGTGGTCAGGAC 
AACGGTCGAAGCAACGAAGGTACGGCGCGTAGCCAATCAACTACTGGTGGGCGCGCAGCC 
GATCGCAGCGTTGATCGAAGTCGTCAAAGCAGGCCTACCGAGCGCCGTTCCGAGAGTCGC 
GCGATGATTGGCGTGACAACCGCAACCGCAGATAAATGTGAAATCAGGAGAACTACGAAT 
AAAGATGGC 

>RXA02 7 0 4 -downstream 
TAACTCCCCAAAACCCATGCGGG 



>RXA027 05-upstream 

CGTGACCATCCGTTTCTGGCTGATCGCGATCATGGCTGTGTTGGCGGGTGTCGGTGTGTT 
TTACAGCGACTGGCTCCACTTAGCGGAGGTATAAATAATT 

>RXA027 05 

ATGGGTTCTCTGTCCCATTTACCTCAGGCGCTGCAGGGCCGTATTCTTGTGGCCGGCGCT 
GGTGTTTCCGGCCTGTCCATTGCAAAGATGCTCAGTGAGTTGCATTGCGATGTTGTGGTC 
GCCGACGATAACGAAACTGCACGTCACATGCTCATTGAAGTAGTAGACGTTGCAGATATC 
AGCACCGCGCAGGCTCAGGAACAGCTGGATTCTTTCTCCATTGTGGTCACCTCCCCGGGC 
TGGCGCCCAACAAGCACTTTGCTTGTCGACGCCCACCGCCAGGGCCTTGAGGTTATCGGT 
GACGTCGAGCTTGCTTGGCGCCTGGACCAGGCAGGTGTTTTCGGCGAGCCACATACGTGG 
CTCGCAGTCACCGGCACCAACGGTAAAACCACCACCACATCAATGCTCGCCGCGATGATG 
AATGAGGGCGGTTTTACTGCCAAGGCAGTGGGCAATATCGGCATCCCGGTGTCTGAGGCT 
TTGGTAGCGAAAAACCGCATTGATGTGTTAGTTGCAGAGCTGTCTAGTTTCCAATTGCAC 
TGGTCTCCAACCTTCACCCCTGATGCTGGCGTGGTGCTCAACTTGGCTGAGGATCACATC 
GATTGGCACGGTTCCATGCGTGATTATGCGTTGGCCAAGATGGAAGTGCTCAAGGGCAAG 
GTCGCCATCATTGGGGCAGACGATCCTTATTTGGTGCAGCTGACTTCTGAAGCAGACTTG 
AGTGGTCTCATTGGATTTACCGTCAATGAGCCTGCAACCGGCCAGTTGGGTGTGAAAGCG 
GGGGAGCTCGTCGATAATGCCTACGGCAATAATGTGGTGCTTGCATCCGCTGACGGCATT 
AATCCCGCCGGCCCTGCCGGTGTTTTGGACGCTTTGGCTGCAGCTGCGGTGGCGCGCTCG 
CAGGGCGTGGCACCTGAGGCGATCGCGCGTGCGTTGGATTCTTTTGAGGTGGCAGGCCAC 
CGTGGCCAGGTCGTCGCCGAGCATGACGGTGTTCATTTCATTGACAACTCCAAGGCGACC 
AACCCCCACGCTGCTGATTCTGCGCTAGCTGGGCATGATTCAGTCATTTGGGTTGTCGGC 
GGACAGCTCAAAGGCGCGGACATTGCGCCACTGGTGAAAAAGCACGAACAGCGCATCAAG 
GCAGCATTGGTGTTGGGCGCAGATCGTGCTGAAATCGTGGCAGCGTTGAAGGAACACGCG 
TCGCAGGCCTCTGTATTTGTCACTGACAAGACGGAGCCATTTGAGGCAATGGAAGAAATC 
GTCACTGAGGCATTTAGCATCAGCGAACCCGGCGATACCGTGTTGCTTGCCCCTGCCGCT 
GCGTCTTTGGACATGTTCAAAGGCATGGGCCAGCGTGGCGACCTCTTTGCACACAACATC 
AT TG GC AC AAT C AAAGGAT T AAC GG AAG AG AAAG GC 

>RXA027 05-downstream 
TGATCATGACCACCGGAGCCTCA 



>RXAO 2 7 0 6 -up s t r e am 

GGTCGCAGAAGCACTACATGGCATGGTGCCGGGCCTCAAAAACACAGGTGGCTCGGTCAA 
CGACGATTCTCGTCGGAACGTGGAAGGACAGTAGAAAACA 

>RXA027 0 6 

ATGCAACAGATTATGGTCAGTGGAACGGTTGCGTTCCTCGTCTCAATCTTTCTCACCCCG 
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GTGTTGATCCGTTATTTCACTAACCGCCAGTTGGGCCAGGAAATCCGTGAAGAAGGCCTG 
CAGTCTCACTTGCGTAAGCGTGGCACTCCAACCATGGGTGGCATTGCGATTATCGCGGGC 
ATTGTTGTGGCCTATGTGTTTACCAATATCTTGGCCATGATCCAAGGCGTTGGTGGATTC 
ACAGTCTCCGGCTTGCTCGTGTTGGGTCTGACCTTGGGCCTTGGTGCCACTGGTTTCGCC 
GATGACTTCATCAAGCTGTACATGAACCGAAACCTTGGTTTGAACAAGACCGCTAAGCTG 
GTGTCTCAGCTGGCCATTGCGTTGATCTTTGGTTTTTTGGTACTGCAGTTTCCCGATGAA 
AACGGTCTGACCCCAGCATCAACCCACCTGTCATTCATTCGCGATATCGACACCATTGAC 
CTTGGCTTCGGGGGCAGCGTTTTTGGCATCATCGTGTTCCTCATCTTTATCTACGTTGTG 
GTCAGCGCGTGGTCGAATGCCGTGAACATCACTGACGGTTTGGATGGTTTGGCCGCAGGT 
ACCACAGCATTTGTCATGGGTGCTTACACCTTGATCACGTTCTGGCAGTTCCGAAACTCC 
TGCGATACTGCAGTGGAAGCGGGTTGCTATACGGTGCGTGATCCACTGGATTTGTCCGTG 
TTGTGTGCTGCTGGTCTGGGCGCCACCTTGGGCTTTCTGTGGTGGAATGCGGCGCCGGCA 
AAGATCTTCATGGGCGATACTGGTTCTTTGGCACTGGGCGGTTTGGTTGCAGGTATTTCT 
GTGGTTAGTCGCACCGAGCTGCTCATGGTTATCATCGGCGCGCTGTTTGTCATTGAGATC 
GCTTCTGTTGCGATCCAGATCGGCGTGTTTAAGACCCGCGGTAAGCGTGTGTTCAAAATG 
GCTCCGATCCACCACCACTTCGAGGCCCTTGGGTGGGCTGAAACTACCGTGACCATCCGT 
TTCTGGCTGATCGCGATCATGGCTGTGTTGGCGGGTGTCGGTGTGTTTTACAGCGACTGG 
CTCCACTTAGCGGAGGTA 

>RXAO 2 7 0 6 - do wn s t r e am 
TAAATAATTATGGGTTCTCTGTC 



>RXA02 7 07 -upstream 

TACAACGCGAATCCTGATTCTATGCGTGCAGGTATCGCGGCTCTTGCGTACACAGCTAGT 
GGTCGTTCTGAAGCAACAAAGCTGGGCAGTGCTTGGCCAA 

>RXA02 7 07 

ATGGGTGAGCTTGGCGATGACGCCTCGGAAGCCCATGCCGAACTTGGTGCTGAGCTGGCT 
AAATACAATGTTCAAGAACTTGTCGCAGTGGGGGAGAACCCTAACTGTGCAGCACTTGCA 
GAGTCCGCAGCGAGCCTGGGTGTGAGTACTCACGTAGTTTCAGACGTTGATGCAGCGCTC 
GAGTTGCTCGCAGGCCATATTAAGCGGGATGATGTAGTGCTGGTTAAGGCTTCAAATGCT 
GATCGCCTGTGGAGGGTCGCAGAAGCACTACATGGCATGGTGCCGGGCCTCAAAAACACA 
GGTGGCTCGGTCAACGACGATTCTCGTCGGAACGTGGAAGGACAG 

>RXA027 07 -downstream 

T AG AAAAC AAT G C AAC AG AT T AT 



>RXA027 08-upstream 

GAGAATATCGCGCAGGCAAAAGGCGAGATCATTGAAGCGCTGCCCTCGAAGAAAACGGCT 
CGGTACCAGTCCTGAATACTAGGATCCTTTTGTCGCCCGG 

>RXA027 08 

ATGGCTCCACGCACTAAGGCGCGCGTGGTGTGGTTTACCACCGATGCAGGCCAAGCAAAA 
AAGTCTGATTATTGGGCAACGAGTATTTCACTGGACGCTGTTGCGCGGGCAAGCTTTACG 
CTGAACACGAAGGACGGCTCTTGGCCGGTCACCCTGCAGGTTTTTGGTGAGCACCAGGTT 
GCTAATGCACTTGCTGCTGCTGCCATTGCCATGGAAGCTGGCGTCGCCCCAGAATTGGTG 
GTTGCTGGATTGGAAGCACATTCAGCTGCTTCCGCGCACCGCATGGATGTAAAGACCCGT 
GCCGACGGCGTGACCATCATCAACGATTCTTACAACGCGAATCCTGATTCTATGCGTGCA 
GGTATCGCGGCTCTTGCGTACACAGCTAGTGGTCGTTCTGAAGCAACAAAGCTGGGCAGT 
GCTTGGCCAAATGGG 

>RXA02708-downstream 
TGAGCTTGGCGATGACGCCTCGG 



>RXA027 09-upstream 

TTTTGATGACCGCGAAGAAGTTCGCGCTGCTTTGACAGAAAAGCTCAACAATAAACTTCC 
CCTTACTACGGAAGAAGGATAGGCCACAGTCATGATCACA 



Appendix A, page 98 



Attorney Docket No.: BGI-132CP 



>RXA0270 9 

ATGACCCTTGGGGAAATCGCTGACATCGTTGGAGGCAGGCTTACTGGCGGTGCTCAAGAA 
GATACGCTTGTGAGCTCCAGCGTGGAGTTTGATTCTCGATCCCTCACACCGGGTGGCTTG 
TTTTTAGCACTTCCGGGTGCTCGTGTAGACGGCCATGATTTTGCTGCAACTGCAATTGAG 
AAAGGTGCGGTTGCAGTATTGGCAGCCCGTGAGGTTGACGTACCTGCGATCGTCGTGCCT 
CCAGTAAAAATCCAGGAATCCAATGCTGACATTTATGCTCATGATCCAGATGGGCATGGC 
GCGGCGGTAGTGGAGGCGTTGTCTCGGTTGGCTCGCCACGTGGTGGATATCTGCGTGGCT 
GGCCATCAATTGAACGTTGTGGCTATTACTGGTTCTGCGGGAAAGACTTCTACGAAGGAT 
TTCATCGCGACGGTTCTTGACCAAGATGGGCCAACTGTGGCTCCTCCGGGCTCGTTTAAC 
AATGAGCTTGGTTTGCCACACACCGCGCTCCGCTGCACAACCGATACTAAGTATTTGGTG 
GCTGAGATGTCCGCGCGTGGCATTGGACATATTAAGCACCTGACAGAGATTGCTCCGCCA 
CGGATTGCAGCTGTGCTCAACGTCGGCCATGCGCACCTGGGTGAATTTGGATCCCGCGAG 
AATATCGCGCAGGCAAAAGGCGAGATCATTGAAGCGCTGCCCTCGAAGAAAACGGCTCGG 
TACCAGTCC 

>RXA027 0 9-downstream 
TGAATACTAGGATCCTTTTGTCG 



>RXA0 2710-upstream 

GAATTTCATAATCTGAACTTTTGTTTGAACTCTTTTCGGCATCACCCACGTGCCGCGTCC 
GAAT T AT T AAC AC C T AGAAACC T GT GG AG GAGAG AAAAC C 

>RXA02710 

ATGGCAACCACGTTGCTGGACCTCACCAAACTTATCGATGGCATCCTCAAGGGCTCTGCC 
CAGGGCGTTCCCGCTCACGCAGTAGGGGAACAAGCAATCGCGGCTATTGGTCTTGACTCC 
TCCAGCTTACCTACCTCGGACGCTATTTTTGCTGCAGTTCCAGGAACCCGCACTCACGGC 
GCACAGTTTGCAGGTACGGATAACGCTGCGAAAGCTGTGGCCATTTTGACTGACGCAGCT 
GGACTTGAGGTGCTCAACGAAGCAGGAGAGACCCGCCCAGTCATCGTTGTTGATGATGTC 
CGCGCAGTACTTGGCGCAGCATCATCAAGCATTTATGGCGATCCTTCAAAAGATTTCACG 
CTCATTGGAGTCACTGGAACCTCAGGTAAAACCACCACCAGCTACCTCTTGGAAAAAGGA 
CTCATGGAGGCAGGCCACAAAGTTGGTTTGATCGGCACCACAGGTACACGTATTGACGGG 
GAAGAAGTACCCACAAAGCTCACCACTCCAGAAGCGCCGACTCTGCAGGCATTGTTTGCT 
CGAATGCGCGATCACGGTGTCACCCACGTGGTGATGGAAGTATCCAGCCATGCATTGTCA 
TTGGGCAGAGTTGCGGGTTCCCACTTTGATGTAGCTGCGTTTACCAACCTGTCGCAGGAT 
CACCTTGATTTCCACCCCACCATGGATGATTACTTTGACGCGAAGGCATTGTTCTTCCGC 
GCAGATTCTCCACTTGTGGCTGACAAACAGGTCGTGTGCGTGGATGATTCTTGGGGTCAG 
CGCATGGCCAGCGTGGCAGCGGATGTGCAAACAGTATCCACCCTTGGGCAAGAAGCAGAC 
TTCAGCGCTACAGACATCAATGTCAGCGACTCTGGCGCCCAGAGTTTTAAGATCAACGCC 
CCCTCAAACCAGTCCTACCAGGTCGAGCTAGCTCTTCCAGGTGCGTTCAACGTTGCTAAC 
GCCACGTTGGCATTTGCCGCTGCGGCACGCGTGGGTGTTGATGGCGAAGCGTTTGCTCGA 
GGCATGTCCAAGGTCGCGGTTCCAGGCCGTATGGAACGCATTGATGAGGGACAA.GACTTC 
CTTGCAGTGGTGGATTATGCCCACAAGCCTGCTGCAGTGGCTGCTGTGTTGGATACGTTG 
AGGACCCAGATTGACGGGCGCCTCGGAGTGGTTATCGGTGCTGGTGGAGACCGCGATTCC 
ACCAAGCGTGGCCCCATGGGGCAGTTGTCCGCACAGCGTGCTGATCTAGTTATTGTCACT 
GATGACAACCCTCGTTCAGAGGTGCCTGCCACGATTCGCGCAGCAGTCACTGCAGGAGCA 
CAGCAGGGTGCTTCAGAGTCCGAACGACCGGTGGAAGTCCTAGAAATTGGTGACCGTGCA 
GAAGCAATTCGCGTTTTGGTCGAGTGGGCACAGCCTGGAGATGGCATTGTAGTAGCTGGA 
AAAGGCCATGAAGTTGGACAACTAGTTGCTGGTGTCACCCACCATTTTGATGACCGCGAA 
GAAGTTCGCGCTGCTTTGACAGAAAAGCTCAACAATAAACTTCCCCTTACTACGGAAGAA 
GGA 

>RXA02710-downstream 

T AGGC C AC AG T CAT GAT C AC AAT 



>RXA02711-upstream 

AAAACCTCCAGGCGATTCCACAAGAAGCAGCAGCTCCGCCGTATCAGACCAACACTGTTC 
CTTATGCTGCAACCACCGGACAAGCAGGTGGCGCAGGGCA 

>RXA02711 
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GTGACTTTCCCCAGCAATGGCAGAAGTCGGGGCGAGCGTGCGGGACGTGAAGATACGTCC 
CGCCGTTCGGCGTATCAGGACGAAAGCAGAAGAGCCGCTAGAGAGCGCGAACTTACGCGA 
CGCAGCGGTAAAGCTAAAGGCGTAAACCAAGAAGAAGGAGTGACCTACCGGCCTAAATCT 
TCAACCCAGGGCGGCGCACGCAAGCGACGTGTGAACATGGTTACCGCTATCGCATTGGTC 
ATCGCTGGCGTACTGATCATTCGCCTCGGCTGGGTCCAAGTTGTCTGGGGACCAGAACTG 
TCCCTCAATGCTTCGGAACAGCGCACCCGCGTGTACGTAGATCCTGCACGTCGTGGAAGC 
ATCGTGGACCGCGAAGGAAACCAGATGGCGTACACGATGCAGGCACGTTCGCTGACGGTT 
TCTCCGAACATCATGCGTGAGGAATTAAAGACCGGAACTGATTTGGCCTTGCGTTTGGCG 
GCTGAAGAAACCGATCCGGAAAACGTGGCCAGCTATGTGACCATCGAAGAAGGCAACGCG 
TATGTTTTTGCGTCTGAAGAACAGCGCGAAACCATTCTGTCCGACAAGGTAGAAGAGCGC 
ATTCAAAGCATTGCGGATCGGATCCCTGAGATCATCAAATCCCATGACCAAGATGTCACT 
GGAATTTCCTCTGAGGAGATCCTGGACAAGCTCAATGCTGATAGCCAGTATGAGGTGCTC 
GTCCGCAATGTTGATCCCGATGTAGCGTCAGAAAT CACCGATGAGATGCCCAGCGTCGCA 
GCTGATCATCAAGACATCCGCCAATACCCAAACGGCGCGATTGGTGAAAACATCATCGGT 
CGAATCAGCATGGACGGCGAAGGCCAGTTCGGCTTTGAGGCTTCCAACGATTCCCTGTTG 
GCAGGAAACAACGGTCGCTCAACCCAGGACATGTCCATTTTGGGACAAGCAATACCGGGC 
ACGTTGAGGGATCAAATTCCAGCCATTGATGGTGCCAGCGTTGAACTCACCGTTGATCTG 
GATCTGCAAACCTATGTGCAGCAGGCATTGGAGCAGGCGAAAGCTAACTCCGGTGCAGAA 
AACGCCTCCGCTGTGGTTCTTGATGCCAAGACCGCTGAGGTTTTGGCGATGGCAAACACC 
GAT AC CAT C AAC C C C AAC G AAG AC AC G G G AAAG C AG AT T GAG C AG G G C AAG AG C T T T G AC 
AATCCTTCTGTCACCCACCCCTTCGAGCCTGGTTCTGTAGCCAAGGTGATTACTGCAGCA 
GGCGTAATTCAAGAGGGCTTGACTACTCCAGATGAAGTGTTGCAGGTACCGGGCAGTATT 
GAAATGGCCGGTGTTTCTGTCGGTGATGCGTGGGACCACGGTGTCGTTCCCTACACCACT 
GCAGGAATTTTTGGTAAGTCCTCGAATGTAGGCACTCTGATGCTTGCGCAGCGTCTTGGT 
GAAGATAAATTTGCTGATTACCTGGAACGATTCGGTGTGGGACAGCCAACGGGTATTGAG 
CTTCCGAGCGAATCCCAAGGCCTGCTGCCCGCACGTGAGCAGTGGTCTGGCGGTACTTTT 
GCTAACCTGCCCATCGGTCAGGGTATGTCGATCACCACGTTGCAAATGGCTGGAATCTAC 
CAAGCCTTGGCCAACGATGGTGAACGCATTCAACCGCGGATCATCAAGAGCGTGACTGAT 
TCTGACGGAACAGTCCTAGAGCAGCCAGAACCCGATAAAATCCAGGTTGTCAGCGCTGAA 
GCTGCCCGCACCACGGTGGATATGTTTAGGTCTGTCACCCAGGTTGATCCAACTGGAGTG 
CAACAAGGTACCGCTCCAGACGCCTCCATTGAGGGTTATCAAATCTCAGGTAAGACAGGT 
ACGGCGCAGAAAGTTGACCCCAACACGGGCGCGTACTCTAACTCGCAATACTGGATTACC 
TTCGCGGGTATTGCACCCGCTGATGATCCTCGATTTGTTGTAGCCATCATGCTTGAT GAG 
CCAGAACGCGGAGTCCACGGTGGTGGCGGCCAAACCGCAGCACCTTTGTTCAAAGACATC 
GCCACCTGGTTGCTCAACCGCGACAACATCCCACTGTCTGCAGCCACCGAACCGATCATC 
CTTCAAGCTCAA 

>RXA02711-downstream 
TAACTCAAACAGAAGTGTCTTTT 



>RXA02713-upstream 

TGATATGTGGCTATGACATTGTCGCGCAGTTTTTTTATCCACAAACATAAGTACAAGACA 
TTGGACATCTAGGCCGGCAGGAAAAGGGGGGAACACGCAC 

>RXA02713 

ATGGAAGATTTTTCCTTGGATGGCAACCACGGACACGTTCCCGTAATGCGTGATCGTATG 
GCGGCTTTGATCGCCGAACACGTGGAAGCATTGGGAGAAAACGCTGTCATTGTTGACGCA 
ACCCTTGGCGCAGGCGGGCATGCGGAGTTCTTCCTGAACACGTTCCCCAAAGCGCGCCTG 
ATTGGCCTTGATCGTGACCAAAATGCGTTGCGGGATGCTCGCGCGCGACTTGCTCCTTTC 
GGGGAGCGGTTCATTGGCGTCCAGACGCGTTTCGACGGACTCCGCGAGGTGTTGGAATCT 
GTCGAGGGCGACATCATTGATTTAGCTCGCGAGCACGGTATCGCTGGCGCTCTGTTTGAT 
CTGGGTGTCTCCTCGATGCAGCTTGATCAGGTGGAGCGTGGCTTTGCCTACCGCACGGAC 
GCGCCTCTGGACATGCGCATGGATGCAACTCAGGGTATTACGGCTGCAGATATCCTCAAC 
ACTTATTCGCATGGTGACATCGCTCGAATCTTGAAGACTTACGGCGATGAACGCTTCGCC 
GGCAAGATTGCTTCTGCGGTGCTGAAAGAACGTGAAAAAGAGCCGTTCACTACCTCTGCT 
CGTTTGGTGGAGCTTCTGTACGACGCCATCCCTGCAGCGACCCGCCGAACCGGTGGACAC 
CCCGCGAAACGTACTTTCCAGGCGTTGCGCGTTGAGGTGAACAACGAGCTTGATTCCCTG 
AAGAATGTGCTTCCTCAAATCACTGACGCCCTCAATGTTGGGGGACGTGCAGTGTTTATG 
AGCTACCAGTCTCATGAGGACAAGCTGGTGAAGAAGTTCTTCACGGATCTGACCACCTCT 
AAGACCCCTCCGGGCTTGCCTGTTGATCTTCCTGGAACTGCACCACAGTTTAA.GCAGGTT 
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ACTCGCGGTGCTGAAACGGCTTCGGAAGCTGAAATTGAAGAAAACCCACGTGCCGCACCT 
GTGAAGGTGCGCGCAATCGAAAGAATCGGCAACAACTCAGGAGACCTCTCA 

>RXA02713-downstream 

T G ACC AT GACAAATGGC T C C CG C 



>RXA02716-upstream 

AATGGATTTTGGGGTGTAAACTACTTCAGTTCGGCCGATTCCTGCATAGATTTCTGCGGA 
ACAC C C AAC T C AC AT C AC C ACT TCTGGTTT GAT GGGG AGC 

>RXA02716 

GTGTCACCGATCATTCGTAAATTGAGTATCCCCGAGTTCACCACCAACACCCCAGTGTTG 
GTGGATATCTACATCGCAGCGATGAACTATGACAAAGCAATCAGGGATACCCGGATCGAA 
GTCTGGCGGAGAAACTCCCAGAACCCCGGATTCACAGCAGTGGCAGCGCTGATGGATGAT 
CAGGTCGTGGGCGTGGCCTATGGCTTCAATGGCAGCCCAGATCATTGGTGGCAACACCAA 
TTACGCCGGGGACTCCGACAACAAGGAGGCCCGACGGAAGAGGAAATCCATATCATCCAC 
AACTACTTTGAGGTTGCGGAAGTTCATGTTCAGCCTGGCTTCCAAGGTCACGGCATTGGC 
CGAAAGCTGATGCATGAACTGTTAAAAGACAAACAAAACACTTTTGCCATTTTGTCTACA 
CCCGAGGTCGACGATGAGGCGAACCATGCGTTTAGCCTGTATCGCTCTCTCGGCTTCACT 
GACTTGCTCAGGCAGTTTAGGTTTGACGGGGATCAACGGCCGTTTGCCGTATTGATCACC 
GCCCTCCCCCTTCATGATTCC 

>RXA02716-downstream 
TAAGAGGGCTTAACGCACCGCGT 



>RXA02 7 22 -upstream 

ACT T T T AG AT AAGC T C T CAC AG T G C T GAC TGCTTATCT GAG AT GAAAAT AAAAGC AAAAT 
TTTTTTTAGTAT C AACT C TTC GAAAGG C GAG AC AT CG AC A 

>RXA027 22 

ATGACCTCACCGAACAACTACCTCGCCAAGATTAAGGTCGTCGGCGTGGGCGGCGGCGGA 
GTCAACGCCGTCAACCGCATGATTGAAGAAGGCCTCAAAGGCGTGGAGTTCATCGCGGTG 
AACACCGACTCGCAGGCTCTCATGTTCTCTGATGCCGACGTAAAGCTCGATATCGGACGT 
GAAGCTACCCGTGGTCTTGGTGCCGGCGCGAACCCAGAAGTTGGACGTGCCTCGGCAGAG 
GATCACAAGAACGAAATCGAAGAAACCATCAAGGGCGCCGACATGGTCTTCGTTACCGCC 
GGCGAAGGTGGTGGCACCGGAACTGGTGCTGCACCAGTCGTGGCAGGGATCGCCAAGAAG 
ATGGGCGCACTGACCATTGGTGTTGTGACCAAGCCTTTCGAGTTCGAAGGCCGTCGCCGT 
ACTCGCCAGGCAGAAGAAGGCATCGCAGCACTGAAGGAGGTCTGCGACACCCTCATCGTT 
ATTCCAAACGACCGCCTGCTTGAGCTGGGCGATGCGAACCTGTCCATCATGGAAGCGTTC 
CGCGCAGCCGATGAAGTTCTCCACAATGGTGTTCAGGGTATTACCAACCTGATCACCATC 
CCTGGTGTGATCAACGTGGACTTCGCGGACGTTCGCTCCGTCATGTCCGAAGCTGGTTCC 
GCACTCATGGGTGTGGGCTCTGCACGTGGGGACAACCGCGTTGTCTCTGCAACCGAGCAG 
GCCATCAACTCTCCACTTCTCGAAGCAACAATGGACGGCGCAACTGGCGTCCTGCTGTCC 
TTTGCTGGTGGATCCGACCTGGGCCTCATGGAAGTCAACGCAGCTGCATCCATGGTCCGT 
GAGCGTTCCGATGAAGATGTCAACCTCATCTTCGGTACCATCATCGACGACAACCTGGGC 
GACGAAGTCCGCGTAACCGTCATCGCGACCGGTTTTGACGCAGCTCGCGCAAGCGCCGCT 
GAGAACCGCCGCGCAGGCATCTCAGCTGCACCTGCAGCTGAGCCAGTCCAGCAGCAGGTC 
CCAACCACCAACGCAACCCTTCCACCAGAGAAGGAAAGCATCTTCGGTGGTGCACGTGAG 
GAGAACGATCCTTACCTGTCCCGCTCTGCTGGTGCACGTCATCGCATTGAGGAGACCCGC 
TCCGGCGGTGGACTCTTCACCACCGGCAATGATCGCGATTACCGTCGTGATGAGCGCCGC 
GAAGATCACCGTGACGAGCGCCGCGATGAGCGCCGCGATGACCGTTCCTACGACCGCCGT 
GATGATCGTCGTGACGATCGCCGCGATGACCGCGGAGACGACCTGGATGTACCCAGCTTC 
CTCCAG 

>RXA02722-downstream 
TAAT TAAGAAG GAG AAT AG AC T T 



>RXA027 23 
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GATGCGACTGCAGCAGGGCAAAACATTGTGGAATTGCCCTGGGTGAAATCGGTGACCGTT 
AACCGTGCCCTGCCAAGCACCATCACCGTGGAGCTGACAGAGCGTGAGCCTGCAGTGTTC 
ATCAAGCGTGCTGATGGTGACCATGTCATTGACACCGAGGGTAAAGAAATTATCATTGGA 
ACACCCCCGGTGGGAACAGTAGAAGTTTCTGGCGCGGATGAAGGAAACTCAGAAGTGCTT 
CCTGCGGTTATTGCTGTAATCAACGCAATTAAAGCGCAAGATGCGCAGATGACAGAAAGT 
ATCCAGGTAGTGGAAGCTCCGGATCAATTTGATATCTTGCTGAAAATGAATGATGGCCGG 
GAAATCTACTGGGGATCCTCGGAAAACAACCACGATAAAGCGGTGGCAATGTCGACTGTT 
TTGAAGCGGGAAGGCCAACGTTGGAACATTAGCTCACCCTCAATGGTGACAGTCCGC 

>RXA027 23-downstream 
TAAAGTGGCTGGGTAGTTCCGGT 



>RXA027 4 5 

GCCGGAATCTCCTTCGAAGTCCCCCGCGGTCAAGTTTTGGCCCTCCTGGGACCTAATGGC 
GCAGGCAAAACCACCACCATTGAAATGTGCGAAGGTTTTACCGCCCCCACCTCTGGCAGC 
ATCCGAGTCTTGGGCATCGATCCAGCCACAGAACCAGACCAGGTGCGCCGACGCATCGGC 
ATCATGCTTCAAGGTGGCGGTTCCTACAGCGGAATCCGCGTGTTTGAAATGCTCAAGCTT 
GCGGCGTCCTACAACGACAACCCACACGATCCTGAATGGCTGCTTGATCTTGTAGGACTG 
CGTGAACAACGCAAAACCACCTACCGACGTCTGTCAGGTGGCCAACAGCAACGCCTTTCT 
TTGGCCTTAGCATTAATTGGTCGCCCTGAGATTATCTTCCTCGACGAACCCACCGCTGGC 
ATGGATGCGCAATCACGCAACATGGTGTGGGAGCTTGTCAACGATCTCCGCCGCGACGGC 
GTCACCATCGTGCTCACCACCCACCTGATGGATGAGGCCGAAGCACTAGCTGACCACGTG 
ATCATCGTTGCCAACGGTCAAATCCTTGCCAGTGGCACACCTGATGAACTCACTGCGCAA 
CGCGAT CATCTTGAAATTAATGTCTCCGTAGAGACCACGAGCCCGCTTGATCTTGATCGC 
TTGGTGGATGATCTCAGCAGCTTAAACATCGGTGATGTGAAAGCACGAGCCAACCGGCCA 
CTGCATTATTCACTTCGGACGCAACAAGCCACCCCGGATTCCTTGGCGCACATCGTCCAG 
GCTGTCGCCCGCCAAAACGTCATGATTCGCTCTTTGGATACGGGACACCGCTCATTGGAA 
GAT G T C T T C C T G G AC AT C ACC GG AAAAG AAC T G AG GAG T 

>RXA027 4 5-downstream 
TAACGCACACCATGTCTAAACCT 



>RXA027 4 6 

GGTGTGCAGGGCATGACTGTCACCGAAACCCAAGGCTTTGGCCAGCAGAAAGGCCACACC 
GAGGTGTACCGTGGTGCTGAATACGCTGTCGATTTTGTGCCTAAGGTCAAGATTGAAGTT 
ATTATCTCCGATGCTCAGGCTGAGGAAGTCATCAACATTATCGTCGAGACCGCACGCACC 
GGCAAAGTCGGCGACGGCAAAGTGTGGATGACTAACATCGAAGAGCTGGTTCGTGTTCGT 
ACCGGTGAGCGCGGCGAAGCAGCCCTT 

>RXA027 4 6-downstream 
TAAAAAC T T AT GAATAAT C C AG C 



>RXA02813 

GGCGCGCTGACCGGCGGCTGGCTGGTTGCGGTGGACAATGCGGCACGCGCCCTGGAGGCG 
CTGGAGTTTCCGGTGTCGTATGGCGGTGCCAGCGGAAATATGACGGCGGTGCACCCGCGT 
GGCTTCGAGATTCAGGCGAAGCTGGCCGAGGAGTTGGGCCTTTTTGATCCGCAGTGGGTG 
TGGCATTCCGATCGCACGCCGATCACTGCGATCGCGTCGGCGCTGGCAACGGCCGCTGGT 
GTGGTACGCAAAATTGCTGGTGACGTGGTGTTTTACTCACAAACCGAGGTCGGCGAGTTG 
CGGGAGAAATCCCCCGGCGGCAGCTCCGCGATGCCCCACAAAGCCAATCCGGCCGCTGCG 
ATTGCGTGCGACGGTTACGCGCGCCGGGCACCTGGCCTTCTTGCAACGCTTTTCGACGCC 
CTCGACTGCCGTTTGCAGCGCGGCACCGGCAGCTGGCACGCGGAGTGGGCAACGCTGCGC 
GAGTTGGCTGCTGTCACTCACTCAGCAGTGAGCAGGGCTGCAACCAGCATCGATGGCATC 
ACCGTCAACGTTGATGTGATGGCAAGTCGCGTCAATGGACCAACCGGGCACGCCGAAGAT 
TTGGCGGAGCGGGCACTAGAAATTTATGGAAAAGGACGCAGT 

>RXA02 813-downstream 
TAATGGATC 
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>RXA02 82 0 

GCTAACTCCGCTGAGGATCTCTCCCACGATCCGGAAGCTGCCGCATATTTCCTTGATGAA 
AACGGTGATGCGAAGGCACCCGGCACACTTTTACAAAACCCTGACTATGCAGAAACGATT 
CGTCTCATCTCTGAAGGTGGCCCCGATGCGTTCTACACGGGTGAGATTGCAGCAGACATC 
GTGGAACGCGCCACCCGTGAGGTTGACGGTTTCACACCATCACTGATGAGCACGGCAGAT 
TTGGCTGCCTACACTCCGGAAACTCGTGAAGCTTTGTGTGCTCCCTACCGCGACAAGATT 
GTTTGTGGCATGCCACCGTCATCATCGGGTGGCGTCACAGTGATGGAAACCCTGGGTATC 
TTGAACAACTTTGATCTCGCCCAATACCCACCCACTGAGGTTGGTTTGGATGGCGGATTG 
CCAAATGCGGAAGCTGTTCACCTGATTTCAGAGGCTGAGCGCCTGGCTTATGCTGATCGC 
GATGCTTACATCGGTGATCCTGCTTTC 



>RXA02 82 8 -upstream 
AGTCAGGATTTATG 

>RXA02828 

ATGAAACGACGTGACTTCCTGTCGGCGCTTTCTGCCGGCACCCTCTCGCTGGGCGGNTTT 
GCGCCCCAACTGCTGCTGGCCCAAGGGATGAATCAGCCAATGCGCGCGCCCATTCATGTG 
GGTAAATCGGGCCTGCGCGCCCGCGACGCCGAGGCGCTTGCCACCTGGTACCAAAGCCAC 
GTCGGCCTGCAAGAAATTGGCCGCGACGGCGCGACGATCCACATGGGTGCGGGCGGCACC 
GTGCTGCTGGAAATCACGCAGTACGACGGTATCGTGCTGGCGCCCATGCGCGTCGCGGGC 
CTTTATCACAACGCGTTCCTGCTGCCCGCGCGCGCGGATCTGGCGCGGTGGGTGCTGGAC 
GCCTCGGCACGGCAACTGCGGATCGACGGCTATGCCGACCACCTTGTCAGCGAGGCGATG 
TACCTGACCGACCCCGAAGGCAACGGCGTCGAAATCTACGCCGACCGCCCCGCCAGCGAC 
TGGGTCTGGCGCAATGGTCAGGTCGAGATGGACAGCCTGCAAATCGACTTCTACAGCATG 
ATCGCCACGCTTGACGGC 



>RXA0 28 34 

GAT T C T AAAG GT AGAAG T G T T G AC T T TAAAAAT AC CAT TAT CAT CAT G AC TAG TAATAT T 
GGTTCACAAGTAT TACTTGAAAATGTAAAAGATGCTGGTGAAATTAGTGATGATACAGAG 
AAAGCAGTTATGGACAGTCTACATGCATACTTCAAACCTGAAATATTAAATCGTATGGAT 
GACATCGTGTTATTTAAACCATTATCAGTTAATGATATGAGTATGATTGTAGATAAAATT 
T TAACACAAT T AAAT AT GAG AT TAT TAG AT C AAC AT AT C T CAAT T GAAG T GAC AG AAG AA 
GCGAAAAAATGGCTAGGTGAAGAAGCGTATGAACCACAATTTGGTGCAAGACCATTAAAA 
CGCTTTGTTCAACGACAAATAGAAACTCCAATTGCACGTATGATGATTAAAGAAAGTCTA 
CC T G AAGG T AC AAT AAT T AAAGT AGAT T T AAAT G AC AAT AAAG AAC T T GAT T T T AAG GT T 
GTTAAACCTACGTCT 

>RXA0 283 4 -downs tr earn 

T AAT C T AG C AAAAT AT T AAT T T G 



>RXA02 839 

TGTGTGGTGAATGATTATGCTGACCGCAAGTTTGATGGTCATGTTAAGCGCACGGCGAAC 
CGACCACTTCCCAGCGGCGCGGTAACAGAGAAAGAGGCGCGCGCGCTGTTTGTCGTGCTG 
GTACTGATTTCGTTTTTACTGGTGCTGACGCTGAATACGATGACCATTCTGTTGTCGATT 
GCCGCGCTAGCGCTGGCGTGGGTGTACCCGTTTATGAAGCGGTATACCCATCTACCGCAA 
GTGGTGCTGGGCGCGGCGTTTGGCTGGTCGATTCCAATGGCTTTTGCCGCTGTGAGTGAG 
TCGGTGCCATTGAGTTGCTGGTTAATGTTCCTCGCCAATATTCTCTGGGCGGTGGCTTAC 
GACACGCAGTATGCGATGGTTGACCGCGATGATGATGTGAAGATTGGCAT TAAATCC 



>RXA02 855 -upstream 

ACCCCGATCCTTTGTTTTCGTGGGATCACTATTAGACTCGACTCTACCGCGCTGCAGGTT 
TTCCTGATACGCCTGCGGACAAAACAGAAAGGTATTTCAC 

>RXA02 8 55 

GTGATGGAAATTGGTGTGCAGGTTGCCTCATGGATGGACCGCCACCATGACGAGGTCATA 
AAGTGGCGCAGGCATTTGCACAGCCATCCTGAGCTCTCCCACATGGAATACCGCACGACT 
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GAGTATTTGGCCTCGGTTCTGAAAGATCACGGCATGGAACCACACCTGTTCCCAGGAACC 
GGTTTGATGGTGGATATCGGACCAGAAGGGGACTCCCGCCTGGCGTTTCGCGCTGATATC 
GATGCCCTTCCGCTGCTTGAATCAACCGGCTTAGAGTTCTCTTCCACAGCCACTGGCGTT 
GCGCATGCCTGCGGACATGACGTGCACACGGTGATCGCTTTGGCACTTGCCTGTGCACTG 
AAC AC CAT C G AAC T G CC C AT C GG CAT T CG GG T GAT TTTCCAGCCGG C AG AAG AAG T C AT G 
ACTGGTGGCGCAACGGACGTCATTGCCCACGGTGGCCTTGATGGTGTGGATGCGATTTAC 
GCCATCCACGTTGAACCCAAATTGAAGGTCGGTCGCGTCGGTGTACGCGCTGGCGCGATT 
ACTTCTGCCTCAGATGTGATCGAAAT CAGAGTCAAGGGTGAAGGAGGACATAGCGCACGT 
CCACACCTCTCCGCTGATGTTGTTTACGCCTTGAGCAAATTGGTCGTTGATCTTCCCGGT 
TTGCTGTCCAGGCGCGTCGATCCACGCACCGGCACCGTGCTTGTTTTCGGCACCATCAAC 
GCCGGCTATGCGCCCAACGCGATCCCAGATTCCGGCATCGTGTCAGGCACCTTGCGTACA 
GCCGACATCTCTACCTGGCGTGACATGCGTCCGCTTATCTCTGAGCTGGTGGAACAGGTG 
CTCGCACCCACCGGAGTCACCCATGAACTGATCTACAATCCGGGTGTTCCACCAGTGCTT 
AACGACGATGTCGCCACCGCTTTGTTGGCAAGCGCAGCACGCGACATGGACACACAATCT 
GTTGTCCAAGCGCCGCAGTCATCCGGTGGAGAAGACTTCTCGTGGTACCTTGAACACGTC 
CCAGGAT CAATGGCCCGGTTGGGTTGCTGGCCGGGGCACGGACCCAAGCAAGACCTCCAT 
CAAAGTGACCTGGTTGTGGATGAGCGAGCCATCGGAGTTGGCGTCAGGCTCTTTGGCTCC 
CTTGTGCAGCAGTACAGTAGCCGATCTGAAGCTTTCTTAAATTCC 

>RXA028 55-downstream 
TAATGGGGGTAGTGTGTAGGGCT 



>RXA028 5 9 

CAGTATACCGTTGATCAGCTGCTGCACGGTCTTCTTTTAGCCAGCGGTAAC GATGCGGCG 
TATCTGTTGGCTCAGGAACTTGGTGGGGATCAAGCAACCCTGGAGAAAGTAAACGCGCTG 
GCCAAGGAGTTGGGCACTCAAGACACCTTCGTTGCCACTTATTCCGGTTTGGATGCGCCG 
GGAATGTCGACCTCCGCATACGACATGTCATTGATTTATCAGCATGCGTGGCAGAACCCG 
GTTTTCGAGTCGATTATCTCCACCGATCACATTGATTTCCCTGGTTGGGGCGACAATGAG 
GGTTTCCAAGTCTGGAACGATAACGCCTTGTTCATGAACGATCCTGATGGCATCGGCGGC 
AAGACCGGCTACACCGACGACGCGAACCACACCTTTGTCGGCGGTCTCGATCGGGGTGGT 
CGCCGCCTCGCCGCCGTACTCTTGGATTCCACCGTCAGCGACATTCGTCCGTGGGAACAA 
GCACGATTGCTTATCGACGCCTCCCTCCCCATCACGCCGGGGTCCGGCGTGGGCCAGCTG 
GGCTCCGGCAGCGCGAACGATGTGGCACCGGCGACCCCAGAATTACCAGAACCCACCGAC 
AACCTGACTTCAGGTGAGGGTGGGTCGCAGAACACGCTGCTTAAGCTCGTGGTGCCCATC 
GGAATCATCGTGCTGTTGCTAATCGCCGCACTAGCGTGGACATTCAGATCTCCCAAGAAA 
AAGAAC 

>RXA028 5 9-downstream 
TAGGTGTTCTTCTTCACGACCTC 

>RXA02 8 95-upstream 

TAGAAAAATCTACCCAGTAAGCATTCAGGAACCATTCAGAATCTTTTCTTAGCATGTCTC 
TATCAGCGTAAACGTCCGAACATGAAAGGCTAGAAAAGCC 

>RXA028 95 

ATGGCTGAGCAGTTGCGTCAATTTGAAGGCAGGGTCCTCCCTAATCAATCCGAGGACTTG 
GAAGAT CAGGGTTTGGGATTTGACCTGGGAACCGTTTTCTCCCGCAGGAAGGTTTTGGGA 
TTCATCGGTGTTGGTGGAGCAGGTGTGGCACTTGCTGCTTGTTCACCTTCTGGTTCTTCC 
GCGGCATCGAGCACCTCAAGCGCGTCCAGCAGCGCAGCTGCAACCACCAGTGCAGCAGCA 
GAGACTTTGACTGAGATGAAGTCGGAGACTGCTGGTCCGTACCCGGGCGATGGTTCGAAT 
GGTCCGGATGTGTTGGAGGTCTCCGGTGTGGAGCGCCAGGACATCACCAAGTCGATTGAT 
TCTGACACCGTGGCAGAGGGCGTACCTCTGACGTTGACTATGACCATTTTGGACATGAAC 
AACAACAATCAGCCAATGGAGGGTGCTGCGGTGTACGTGTGGCACTGTGATGCGCCGGGT 
CGATATTCGATGTACGACTCTGAGCTGGAAGATGAGACCTATTTACGCGGTGTGCAGATT 
ACCGATAAGTATGGCCAGGTCACGTTCGATACCATTTTCCCTGGTTGTTATGCGGGCCGT 
TGGGTGCATATTCATTTCGAGGTGTTCCCGGATCGAGACAGCATCACGGATTCCACGAAC 
AAC ATT 

>RXN0004 5-upstream 

TGCGATGGCAGTTCCTCACCAGAGCCTCAGCGACGAAGAAACTGCTCGCATTCACGCCAT 
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TGTTGATGAATTCCTGTACACCGCTTAAGGCCCACACCTC 
>RXN00045 

ATGACTGATCCCACTTGCACCCTTGCCCTTGATATTGGTGCCACAAAGATTGCCTACGCA 
CTAGTCCCCGATAACACCCCGACGACAACATTGTCCACGGGACGCTTGGGAACAAAAGAA 
GGCGACAGCCCTATCGAGCAGATCCGGCTGGTTCTTCTGGCAGGCTTAAAAGCTGCCGAG 
GAACACGGTCTCAGTGTCGCCCGCATCGGCATGGGCGCTCCTGGTGTAATTCTGGGACCA 
GAGGGAACCATCGTGTACAACGGTGAAACCCTCACAGAGTGGGCAGGCACTGACCTGCGA 
GGATTATCCCGAGAAGTCCTCAACGTTCCATTCGCGGCACACAATGATGTCCGCGTATGG 
GCCTACGGTGAGCACCACTTAGGCACCGGCAAAGACCTCACCGGCAGGGTACTCTACGTG 
TCCCTCGGCACTGGAGTCGGCGGAGCAATCATCGAAGACGGAATCATGATGAGTAGCCCC 
ACTGGAACTGCGGGAGAATTCGCAGAAGTTGTGTGCTCTGACCATGCAGGATTAGCCGTT 
CGGTGCGAAAATGTAGCAAGTGGCACCGGCCTAACCAGGTACTACAACGAGGCCGCCGCA 
ACTCAACTTGACCTTCCCGCCATCATGGAGCGCTTCCACCAAGGTGACGGCCTGGCACAG 
CAAATCATTACTGGAAATCTCCGAGGCTTTGGCCAAGCGCTAGGCGCATTAGTCACAGTG 
CTGGACCTTTCCGCAGTAGTAGTTGGAGGCGGAGTCGCAGGCATCGGCGCACCCGTCATG 
GATCCCATCACCGCAGGGATTTTCGATCGAGTGTTAACCCCCAACAAATCCGTACAAGTT 
TTAAGCACGTCCCTTGGTGCCCAAGCAGCCGTCATCGCAGCAGCAAAATATGCCCGCGAT 
AACGCCTTT 

>RXN0 0 0 4 5-downst r earn 
TAAGCACCTAAAACGCTGTTCTC 



>RXN00 07 3-upstream 

GAATCTAATGGTTGGTCTAGACAGAGCGGTACGTCTAAGTTTGCGGATAGATCAAACCGA 
GTGACATGTACTTCACTAGCTCTTTAAGGATTAACTCCCC 

>RXN00073 

ATGACAACAACCACCGGAAGTGCCCGGCCAGCACGTGCCGCCAGGAAGCCTAAGCCCGAA 
GGCCAATGGAAAATCGACGGCACCGAGCCGCTTAACCATGCCGAGGAAATTAAGCAAGAA 
GAACCCGCTTTTGCTGTCAAGCAGCGGGTCATTGATATTTACTCCAAGCAGGGTTTTTCT 
TCCATTGCACCGGATGACATTGCCCCACGCTTTAAGTGGTTGGGCATTTACACCCAGCGT 
AAGCAGGATCTGGGCGGTGAACTGACCGGTCAGCTTCCTGATGATGAGCTGCAGGATGAG 
TACTTCATGATGCGTGTGCGTTTTGATGGCGGACTGGCTTCCCCTGAGCGCCTGCGTGCC 
GTGGGTGAAATTTCTAGGGATTATGCTCGTTCCACCGCGGACTTCACCGACCGCCAGAAC 
ATTCAGCTGCACTGGATTCGTATTGAAGATGTGCCTGCGATCTGGGAGAAGCTAGAAACC 
GTCGGACTGTCCACCATGCTTGGTTGCGGTGACGTTCCACGTGTTATCTTGGGCTCCCCA 
GTTTCTGGCGTAGCTGCTGAAGAGCTGATCGATGCCACCCCGGCTATCGATGCGATTCGT 
GAGCGCTACCTAGACAAGGAAGAGTT CCACAACCTTCCTCGTAAGTTTAAGACTGCTATC 
ACTGGCAACCAGCGCCAGGATGTTACCCACGAAATCCAGGACGTTTCCTTCGTTCCTTCG 
ATTCACCCAGAATTCGGCCCAGGATTTGAGTGCTTTGTGGGCGGTGGCCTGTCCACCAAC 
CCAATGCTTGCTCAGCCACTTGGTTCTTGGATTCCACTTGATGAGGTTCCAGAAGTGTGG 
GCTGGCGTCGCCGGAATTTTCCGCGACTACGGCTTCCGACGCCTGCGTAACCGTGCTCGC 
CTCAAGTTCTTGGTGGCACAGTGGGGTATTGAGAAGTTCCGTGAAGTTCTTGAGACCGAA 
TACCTCGAGCGCAAGCTGATCGATGGCCCAGTTGTTACCACCAACCCTGGCTACCGTGAC 
CACATTGGCATTCACCCACAAAAGGACGGCAAGTTCTACCTCGGTGTGAAGCCAACCGTT 
GGACACACCACCGGTGAGCAGCTCATTGCCATTGCTGATGTTGCAGAAAAGCACGGCATC 
ACCAGGATTCGTACCACGGCGGAAAAGGAACTGCTCTTCCTCGATATTGAGAGAAAGAAC 
CTTACTACCGTTGCACGCGACCTGGATGAAATCGGACTGTACTCTTCACCTTCCGAGTTC 
CGCCGCGGCAT CATTTCCTGCACCGGCTTGGAGTTCTGCAAGCTTGCGCACGCAACCACC 
AAGTCACGAGCAATTGAGCTTGTCGACGAACTGGAAGAGCGCCTCGGCGATTTGGATGTT 
CCCATCAAGATTGCACTGAACGGTTGCCCTAACTCTTGTGCACGCACCCAGGTTTCCGAC 
ATCGGATTCAAGGGACAGACCGTCACTGATGCTGACGGCAACCGCGTTGAAGGTTTCCAG 
GTTCACCTGGGCGGTTCCATGAACTTGGATCCAAACTTCGGACGCAAGCTCAAGGGCCAC 
AAGGTTATTGCCGATGAAGTGGGAGAGTACGTCACTCGCGTTGTTACCCACTTCAAGGAA 
CAGCGCCACGAGGACGAGCACTTCCGCGATTGGGTCCAGCGGGCCGCTGAGGAAGATTTG 
GTG 

>RXN00 07 3-downstream 
TGAGTCTTCGGAGGAAACCCAAT 
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>RXN0013 6-upstream 

CAGTGTTGCATCATCTAGAAATCGATTAATTAAACCGGGCACCTGATTAACATTGGGCTG 
CCCGGTTTCTTCCTATTACAAGCGAAAGGCAACGTGCCCC 

>RXN0 013 6 

ATGAGCGCAGTGCAGATTTTCAACACCGTCCACGTCAATGGATCTTCCCCCTATGATGTC 
CACATTGGTTCCGGCCTCAACGAGCTCATTGTTCAGCGCGCAGCGGAATCAGGCGCGGAG 
CAGGTAGCGATTTTGCACCAGCCCAGCATGGATGACATTGCATCCGAGTTGGATGCAGCA 
CTAGTCGCTGCTGGTTTGAAGGTCCTGCACCTTAATGTTCCCGATGCGGAAAACGGCAAG 
TCCTTGGAAGTAGCGGGGCAGTGCTGGGATGAATTGGGTGGCGCAGCATTCGGCCGCCGC 
GATATCGTCATCGGACTTGGTGGCGGTGCTGCCACAGATCTCGCGGGATTCGTCGCTGCT 
GCATGGATGCGTGGCGTGCGCGTCATTCAGGTTCCAACCACCTTGTTGGCCATGGTGGAC 
GCTGCGGTGGGCGGCAAGACTGGCATCAATACCGCCGCAGGCAAGAACCTTGTGGGCGCG 
TTCCACGAGCCTGACGCAGTATTCATTGACACCGATCGCCTAGCCACCCTGCCTGACGCG 
GAAATCATCGCGGGATCCGCCGAAATCATCAAAACTGGTTTCATCGCCGACCCAGAAATC 
CTGCGCCTTTACGAAACTGATCCCGCAGCCTGCCTGAAGAAAGAAGTCGAAGGCTCCCAC 
CTACCTGAACTGATTTGGCGCTCCGTCACCGTCAAGGGCTCCGTGGTCGGCCAAGACCTC 
AAAGAATCTAGCCTGCGCGAAATCCTCAACTACGGACACACCTTTGCCCACGCCGTCGAA 
CTCCGCGAAAACTTCCGCTGGCGCCACGGCAATGCCGTTGCAGTGGGCATGATGTTCATC 
GCCAACCTCTCCCACAAGCTCGGGCTTATCGACGCGCCCCTCCTCGAGCGCCACCGCTCA 
ATCCTGGCGGCCATCGGTCTGCCCACTTCCTACGAAGGCGGAGCCTTCGACGAGCTTTAC 
GACGGTATGACCCGCGACAAGAAAAACCGCGACGGCAACATCCGCTTCGTCGCACTGACC 
GCCGTGGGCGAGGTTACCCGCATTGAGGGGCCCTCAAAACAAGATTTACAGAGTGCTTAT 
GAGGCAATCAGCCAC 

>RXN0013 6-downstream 
TAAGTGTTGAGTAATCTACTAGT 

>RXN00 177 -upstream 

CTATTCCACAGCAGTGGACGCTGAACAACTTCAAACACAGATTAAGCAGCTATCGGATCT 
ACTTCACCT C AAC TCAGTTGTCG GAG CAT AG GAG C T AAAA 

>RXN00177 

ATGTCTTTACAGTTCGATCATGAAACCCTCGGTCAACGAGTTCTGTTCGGTTCAGGTGAG 
GCGGCGCAAAATCTCGCCGCTGAAATTAGCCGACTCGATGCCAAAAACGTCATGGTGGTT 
GCCGGTGATTTCGAGCTTCCCATGGCACGGCAAGTAGCAGCAGATATTGATGTCAAGGTG 
TGGCATTCAAATGTCGTGATGCATGTGCCCATCGAAACAGCAGAAGAAGCACGCAGTGTT 
GCGAAAGAAAACGACATTGATGTTGTGGTGTGTGTGGGCGGTGGATCCACAACAGGTCTA 
GCTAAAGCGATTGCCATGACCACCGCATTGCCGATCATTGCGGTACCCACTACTTATGCA 
GGTTCTGAAGCAACAAATGTGTGGGGATTGACCGAAGCCGCGCGCAAAACAACTGGTGTT 
GATAACAAAGTGCTGCCAGTGACAGTTATCTACGATTCAGCGTTAACCATGTCTTTGCCG 
GTAGAAATGTCGGTTGCTTCTGGTCTCAATGGTTTGGCTCACTGCATTGATTCTTTGTGG 
GGACCGAAGGCGGATCCCATCAATGCGGCTATGGCTGCTGAGGGAATTCGAGCACTTTCT 
GCTGGCCTTCCCAAGATTGTGGCAGATGCTCAGGACGTAGATGGTCGCGATGAAGCGCTC 
TACGGTGCCTACCTGGCTGCGGTGTCTTTTGCCTCTGCTGGCTCTGGTCTCCACCACAAG 
ATCTGCCACGTGTTGGGTGGAACTTTTAACCTTCCACACGCGCAAACCCATGCAACAGTA 
CTGCCTTATGTTCTTGCCTTCAACGCGCCATATGCGCCACAGGCAGAACAACGCGCAGCG 
GCAGCTTTCGGTTCTGCGACAGCACTTGAAGGATTGCAACAGCTGCGTGCCCAAGTGGGA 
GCACCACAGCGACTATCCGATTACGGATTCACCGCAGCAGGAATCCCAGAGGCAGTGGAA 
ATCATCTTGGAGAAAGTACCGGCGAATAATCCACGGACGGTCACAGAAGAAAACCTCACT 
GCGCTGCTTACCACAGCGCTCAACGGCGACGATCCAGCAACTTTGAAT 

>RXNO 017 7 -downstream 
TAAGGAGACCAACATGACTATTT 

>RXN0 017 8-upstream 

GCGAATAATCCACGGACGGTCACAGAAGAAAACCTCACTGCGCTGCTTACCACAGCGCTC 
AAC GGC G ACG AT CCAGCAACTTT GAAT TAAG GAGAC C AAC 
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>RXN0 017 8 

ATGACTATTTCAGCACAACAGCAAGCAGTGGAAGAAGACCTTGTAGAGCGCGTACTCGCA 
TCTTTTGATTCGTGTGAAAACCCTCGCCTCAAACTAGTGATGAAATCCCTGACTGTGCAT 
CTCCATGATTTCATCCGCGATGTTCGACTCACTGAAGAAGAGTGGAACTACGCCATTGAT 
TTCCTCAC CAAGGTTGGGCATATCACCGACGATAAGCGCCAAGAATTCGTGTTGCTCTCT 
G ACAC CTT GGG T GC AT CCATG C AG ACC AT C G CT G T T AAT AAC GAAGC AT AT G AAG AC G C T 
ACCGAAGCAACAGTCTTTGGCCCCTTCTTTGTCGATGATGCGCCACTGGTCCAAAACGGA 
GATGACATTGCCTTTGGCGCAGTCGGCCAGCCGGCATGGGTGGAGGGAACGGTCAAAGAC 
ACTGAAGGAAACCCCATTCCCAATGCACGCATTGAAGTATGGGAATGCGATGAAGATGGA 
CTTTATGATGTGCAATACGCCGATGAGCGCAGTGCTGGACGCGCACACCTGTATTCAGAT 
GAAAACGGCGAATACCACTTCTGGGGACTAACTCCCGTGCCATATCCCATCCCACACGAT 
GGTCCAGTAGGACAAATGCTCCAAGCAGTTGGTCGTTCCCCCGTTCGTTGCGCGCACCTA 
CACTTCATGGTGACTGCGCCAGAGAAGCGAACCTTGGTAACCCATATCTTCGTTGAGGGC 
GATCCGCAGCTAGAGATCGGCGATTCCGTGTTTGGCGTGAAGGACTCACTGATTAAGAAA 
TTCGTTGAGCAACCTGCAGGAACCGCAACTCCAGATGGTCGCGATGTGGGTGATCAAACC 
TGGGCACGCACACGTTTTGATATTGTGCTCGCCCCCGGCAATGTC 

>RXN0 017 8 -downstream 
TAAGTAGAAGCAGCAAAAAACCA 

>RXN0024 9 

ACCGGCGTCTCCACCTCCCAGGTTGTAGTTTTGCTTGTCGACGCCCGCCACGGCGTCGTC 
GAGCAGACCCGCCGCCACCTGTCCGTATCGGCTCTGCTGGGCGTACGCACGGTGATCCTC 
GCAGTCAACAAAATTGACCTTGTTGATTACAGCGAAGAAGTCTTCCGCAACATTGAAAAG 
GAATTCGTTGGCCTGGCATCTGCACTTGATGTCACAGACACCCACGTTGTTCCAATCTCT 
GCGCTCAAGGGCGACAACGTTGCAGAACCTTCCACCCACATGGATTGGTACACCGGACCA 
ACCGTGCTGGAAATCCTGGAAAACGTAGAAGTTTCCCACGGCCGTGCACACGACCTGGGC 
TTCCGCTTCCCAATCCAGTACGTCATCCGCGAGCACGCCACCGACTACCGTGGCTACGCC 
GGCACCATCAACGCTGGTTCCGTCTCCGTGGGCGATACCGTGTACCTACCTGAAGGCCGC 
ACCACCCAGGTCACCCACATCGATTCCGCTGACGGATCCCTCCAGACCGCATCAGTTGGA 
GAAGCCGTTGTCCTGCGCCTAGCCCAGGAAATCGACCTCATCCGCGGCGAACTCATCGCT 
GGCGAAGACCGCCCAGAATCCGTTCGCTCCTTCAACGCCACTGTTGTTGGCTTGGCCGAT 
CGCACCATCAAACCAGGTGCAGCAGTCAAGGTTCGCTACGGCACCGAGCTGGTCCGCGGA 
CGCGTCGCAGCCATCGAACGAGTCCTCGACATCGACGGCGTCAACGACAACGAAGCACCA 
GAAACCTACGGCCTCAACGACATCGCACACGTGCGCATCGACGTTGCAGGCGAACTCGAA 
GTTGAAGATTACGCTGCCCGCGGCGCCATCGGATCCTTCCTCCTCATCGACCAATCCTCC 
GGCGATACCCTCGCAGCTGGCTTGGTTGGCCACCGCCTACGCAATAACTGGTCGATC 

>RXN0024 9-downstream 
TAGACCAGTGTCTTAGGCAAGAC 



>RXN0025 0-upstream 

ACAACACCAGACCACCCCAACCCTGAATAAACCCCTATTTTTCTAAAAAGTCACACTTTG 
C C G T AT AG AAAT T C AGT CAACC AAG AG T AC T C T G T C C AC C 

>RXN0 0250 

ATGGTTTTTACTCTTGCGGACTCCGTCTCCCAGGTTGCGCTAGGTCCGTCCTGGCTGGAC 
CCTATGGAACTTCTTTCCGGCTCCGGCCCGTTCGGTAGCTTCATTCTTCCGGCGATGCTT 
GCCATTGTCTTTATCGAATCAGGCCTACTTTTCCCACTTCTACCAGGTGATTCTCTCCTT 
TTCACCGGTGGTCTCCTAGCTAACCAGGCTGACCCTTTTGCACCGCTGTGGCTGGTGCTG 
ATCCTCTGCCCTATCGCCGCAATTCTTGGCGATCAGGTGGGTTACTGGATTGGCCACAAG 
TTCCACCCTCGCCTGGTCAATCGTCCGGATGGCAGGATTTTCAAGCAGGAATACCTCAAG 
CAGACTGAGGATTTCTTTGAGAAGCATGGCCCCGTGACGATCATTTTGTGCCGTTTCGTG 
CCCATCGTCCGTACTTACGCACCTCTGGTCGCAGGTATGGCTGGCATGCGTTACCGCACG 
TTCATTATTTACAACATGATCGGTGGCATTTTGTGGGGTTCCGGCGTGGTGGCTTTGGGT 
GCTGCGTTGGGTCAGTTCGATTTCGTCCGCAACAATATTGATCTGATTTTCTTGCTGATC 
GTGTTCATTTCGGTGGTTCCTGGTTTGGTCGGCATGGCCCGCAAGCTGGCTGACGGCCAC 
AAGCAAGCCAACACCGAGCCACAAGAAAACCCCGCAGTCCAGACAGCCCCAGTAAAAACC 
CAGGAAGCCCAGGAAGCCCCCCAGAAC 
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>RXN00250-downstream 
TAATCTTTCCGGTCCGCCAGTTC 

>RXN002 99-upstream 

TGCCATCGGTTTGGCTATTGATTGGAACAAGAAAGGTGCCCAGTCTGTTGCAAAGAAGGA 
ATCCATTTCCGTCTAATCGCTAATTGCGAGGAGTCTTTGC 

>RXN00299 

ATGTCTATCCCACTTTCACTGATTGATTTTGCCACCATTTTTGAGGGCGAAAGGCCTGGT 
GACAGCTTCAAACGATCAGTGGCATTGGCGCAAAAAGCTGAAGGTTTAGGCTTCAAGCGC 
ATTTGGTACGCAGAGCATCACAACATGGAGAGCATTTCTTCAGCTGCTCCTGCAGTGCTT 
ATTTCTCACATCGGTGCGAACACCAAGACTATTCGTCTGGGTGCCGGCGGCGTCATGCTG 
CCCAACCACTCCCCATATGTCATCGCTGAGCAGTTCGGCACCTTGGCGGAGTTGTACCCA 
GACCGCATCGACCTCGGCCTGGGCCGTGCCCCTGGCACGGACATGAATACCTTGCGCGCT 
TTACGACGCGACCCTCAGTCCGCCGAGAACTTCCCGTCCGACGTTGTCGAGCTGAACTCT 
TACCTCACCGGCCGTTCCCGTCTCCCAGGGGTTAACGCAATTCCAGGCAAGGGCACCAAC 
GTACCGCTGTACATCTTGGGTTCATCCCTCTTTGGTGCACAATTGGCAGCACAGTTGGGT 
ATGCCTTATTCCTTCGCATCCCACTTCGCACCAACTCACCTTGAGCACGCGGTGCAAACC 
TACCGGGATAACTACCAGCCTTCAGAGCAGCATCCTGAGCCTTATGTCATTGCGGCCGTC 
AATGTCACCGCATCTGATTCCACTGAACAAGCCCACGATGATTTCTACAAGGTAGCGCGT 
GCACGCGTGAAGAACATGGCATTGCGTGGCCGACAAGT TACT GAT GAGCAACTTGATGAA 
CTCATGGATTCACCAGCTGCTCGCCAAATTGTCGACATGCTTCACTACACCGCTATAGGC 
ACTGGATCCGAAGTTAAAGAATACCTAGACGGTTTTGTAAAGACGGCACAGGCTGATGAA 
CTGATGATCTCCCTGCAATCCCCCAACACTGAAGCAACCACGCGCAATATGGAAATTCTT 
GCGGATGCGTGGATTAAT 

>RXN002 9 9-downstream 
TAGTACCGATGGGCCGGTAGACA 

>RXN0034 3-upstream 

TTCGGTAGAATGGGTAGGTTGTCGTGCTTGAGGTGTGGTGGATAACCACCTCTACAACAC 
CAC CC AAGC TCT GT T AGAAAAAAT T GAGG AAGCAGTC T AA 

>RXN00343 

ATGAAACACCAATATGATGTCATCGTTGTCGGTTCCGGCGCTGGCGGATTATCAGCTGCA 
GTCAGTGCAGCTTACGGCGGTAAGAAAGTCGCTGTAATTGAAAAGGCCTCAGTACTCGGT 
GGAGCCACCACCTGGTCCGGCGGTTGGGCTTGGACTCCTGGAACCAGCCTTGCGCGCAAA 
GACGGAGTAGTGGAATCCAAAGAAGAATTCCAAACCTACCTGCAAGCGGTAGTGGGGGAG 
TACTACCAAGAAGACAACATCTCCGCCTTCTTGGACGCAGCCCCTGAAATGGTCGATTTC 
TTTGAAAAAAACACCGACCTGCAGTGGACCCCCGGCGCGAAAATCAACGACATCTACGGC 
AACCTCCCCGGTGCTGGCACTGGACACCGCTCCGTTGGGCCAAAACCATTCAACGGACGC 
AAAGTACCCAAGAGTGTTCTTCCAAAACTGCGCCACCAGCTGTATGAAACCTCCTTCCTG 
GGAATGGGCATCATGGCTGGGCCTGACCTGACGAAATTCCTCTCTGCTTCACAGTTCGAT 
CCACGTGGTTGGGTACATGCCGCCAGGCGCGTCATCGTGCACATGTGGGACATGGTCGTG 
CACAAACGCAATATGCAGATGGTCAACGGTGCAGCACTCACCGCTCGACTGGCTACCTCT 
GCAGACAAGCTGGGCGTTGATCTCCTGGTCAATCACTCCGCAGTGTCGTTGAATTACAAA 
AACGACCGCGTTACCGGCGTGAAAGTACAAACCCCACAGGGCTTGGTAGATTTCGAAGCC 
ACTGCCGGCGTCGTGCTCGCCACTGGTGGATTCCCCAACAACGTTGACCTGCGCAAGGAA 
CTCTTCCCACGCACCCCATCAGGTCAAGAACACTGGACCCTCGCGCCAGCAGAAACCACC 
GGCGACGGACTATCCATGGCTCGGGAAATCGGTGCAGGTTTTGTCAACGACCTGAAATCC 
CCAGCAGCATGGTGCCCTGTTTCATTGGTCCCATACTTCAACGGAAAAGTCGGCACCTTC 
CCCCACATCATGGACCGCGCAAAACCAGGCTCCATCGGTGTTGTCTCCACAGGTAAGCGA 
TTCGTCAATGAAGCCAACGGCTACTACGACTAC 



>RXN00393-upstream 

TCTATTCATTTCACAATAGCGTTTCACACTCCCCCATAGCCTGCCGAACGTATTTCAAGC 
AATTGCGCGATCGAGTATGTGATGGGGAAAGATAGAGGTT 

>RXN00393 

ATGTCTCACACGGAACCCCAGCCGAATTCTGTAACTTTGTCCGATTGGATTCAAGGCGCA 
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CGCCCGCGTACCTGGGCAAATGCGTTCGCGCCTGTCATTGCCGGTTCAGGTGTCGCCGCT 
TTTCATGATGGTTTTGTGTGGTGGAAGGCCTTGCTGGCGCTTGTCGTGGCGTGGGCTTTG 
ATCATCGGTGTGAATTACGCCAATGATTACTCTGATGGCATTCGTGGCACCGATGAAGAC 
CGCACCGGTCCTCTGCGACTCACTGGTTCTGGGTTGGCTGAGCCGAAGAAAGTGAAAGCT 
GCGGCGTTTATTTCTTTCGGTATCGCAGGTGTCGCCGGCACCGCGCTGAGCCTGTTGAGC 
GCGTGGTGGCTGATCCTCATCGGCATCCTGTGTGTGCTGGGCGCGTGGTTCTACACCGGC 
GGTAAAAATCCTTATGGTTACCGCGGGCTCGGCGAGATTGCTGTGTTCATCTTCTTCGGC 
CTCGTCGCGGTCATGGGAACGCAGTTCACCCAAACCGGTTCCGTCAGCTGGGCCGGTTTG 
GCCGCCGCAGTTGGCGTGGGGTCGATGTCTGCTGGCGTGAACTTGGCCAACAATATTCGC 
GATATTCCAACCGATAGCAAGACCGGAAAAATTACCCTCGCGGTCCGCCTGGGCGATGCG 
GGTGCTCGTAAGCTGTTCCTCGCGCTGATTTCCACGCCGTTCATCATGTCCATCTGCCTG 
GCGTTTGTCGCCTGGCCAGCGCTGATCGCGATCATCGTTTTCCCGCTGGCACTGAAAGCC 
GCAGGGCCGATCCGCAACAACGCCACCGGCAAGGATCTCATCCCCGTCATCGGCTCAACA 
GGGCGCGCCATGGCGTTGTGGGCCGTGCTCACGGGCCTGGCATTAGCGTTTAGC 

>RXN 0 0 3 9 3 - down s t r e am 
TAAAACGCTTTTCGACGCTCCCC 

>RXNO0 3 97 -upstream 

TTTTTCGAGGTTGGGGTGGCTTTTCGGGTGGCGTGTATGTATTAAACCAAGGAGCTTGTT 
TGAGGGGGAGCGCTTGGTTTGATTCGACAGTTTTCGGGCA 

>RXN00397 

TTGAGCCTGACGGAAGGGGAGATCATTCCCATCCAAACAAAGCTCGGCCACTGGCGTGAC 
GTGCGGGATTCCGAAGATCTGCCATTCCAAGTAATCGCATCGCGCACCAACGTGACCATT 
ATGGAAAACACCCTGGAATGGACCAACAGCCGCCTTGAGCGTGGCGAAGAGTTCACCGAG 
CTCGACATTTATGCTCACTACTTGGAAGAGTTGGAAGATTACGCCCTCCAATTCACCTTC 
GATGTCGAGCCCTACTTCACCAACCTGCACTCCTCCAACAGAATGCTCTTCCCTGGACCT 
CCTGTGGATTTCCCGATCAACGCAGAAACCCGATGCATTCAGCTCGACGCCGGTGTTGCA 
GTAAAGAAGGACGGCGTGGTGCTGGGTACCTCAGATATGGCGAGGTCCCTGCCTCGAACC 
GCCGCTGGCCAAGAAGCCTATGAGTACTTCTTCAAGGTGGTTCGTGAAGGCATCATCGGG 
CAGCTGCGCCCGGGCGTGATCTGCGCTGACGTGCACGAAGCAACCCTTGATTACCTAAGC 
CCGCAGCTACCTCGCATGATTGACATCGGAATGCTGGGTGCCGACACCGATTTCAACACC 
ATCTACCGCAAGCGCAATGTTGGCCACCTCATGGGCAAGCAGGAATCCTTTGCCAATGAG 
CTTCGCCCTGGATACAAGCACATTCTTCACCACGGCTCCTATGGTGCCGCGGAGATCCCT 
TGGCGCTACAACGGTGTAGCCATTGGTACCGAGGATCTGTGGTACATCGGCGCAGACAAG 
ACCTACATTTTGAGCCAGCGC 

>RXN0 03 97-downstream 

T AAGGAGAAC CCAGT GACAGAAA 



>RXN00398-upstream 

TGAGTTCGCCACCATCAGCACCGGCACCCACCAGCGCGGTGTGGTTAACCGTGAGAAGTT 
TGTCTCCCGTCTGCCTGAAGCACCTAAGGAAAACTAAATC 

>RXN0 0398 

ATGGCCAAGTTGTTTGATTCCCATTTCCATATCATCGATCCCCAGCACCCACTGATCGAA 
AACAACGGCTACCTCCCCGAGCCTTTCACCGTGGAGGATTACACTGCGCGTGTTGAAGGC 
CTCGAAGTTGCTGCCGGAGCGATTGTTTCCGGTTCTTTCCAGGCTTTCGACCAGGGCTAC 
CTCAAAGATGCTCTCGCAGTGCTTGGCCCAGGCTATGTCGGTGTCACTCAGATCCCCGCA 
GATACCTCTGATCAGGAGATTCTTGATCTGGACAAAGCTGGCGTGAAGGCTGTGCGTTTA 
AACTTGAAGCGCGGTGGTTCGGCAGGTCTTGACGATCTCGAGACCTTGGCACGCCGAGTC 
CACGACCTAGCCGGTTGGCACACCGAACTCTATGTGGATGCTCGCGAACTAGACGAGTTG 
GAATCAACCTTGGCCTCCCTCCCTGCTGTCAGCATTGATCACTTAGGGCTCCACCGCGAT 
GGACTTCCCGCACTTCTTCGCTTGGTAGAAAATGGCATTAAAGTCAAAGCAACCGGATTC 
GGACGGGTAGAACTAGATCCAACTGAAGTCATCCAGGCAATCATGGCTGTCGATCCCACT 
GCTTTGATGATCGGAACTGATCTTCCATCCACCCGCACTAAGCGACCTTTCGAAGACGCT 
GACCTAGATTTGATCGCTGAAACGGTTGGCGAAGATCATGTCGACAACGTCTTCTGGAAC 
AACGCTGCAGCGTTCTACCTCGGAGACCAG 
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>RXN003 98-downstream 
TAGTTTTAAGACCCGAAATGTCT 



>RXN004 3 4-upstream 

CCACGCGCCAAACCATGCAAGCCATCGTCCAAACTGAGGAGAAGGTCACTGCTTCTCTGG 
AATTACAGGAAGTCCCCGTCCCGACCCTGAAGCCAGGTAG 

>RXN004 34 

GTGCTGGTGAAGGTGAAGCCTGCGGGCGTTAACCGTGCGGATCTTTTGCAGACGCAGGGA 
AATTATCCTGTGCCGGCGGGGGCTTCGGAGATTCTCGGGCTGGAATGTGCGGGTGTGATC 
GTGAATGCCGGCGACACTGGGCAAACAGTGGGTCAGGAAGTCGCTTGCCTTCTCACTGGC 
GGTGGATATGCGCAATATGTGGCGGTTCCGGAAGGTCAGTTGATGCCAATTCCAGAGGGT 
TACAGCTTTGTGGAAGCGGCCTCGATCGTGGAGGTTGCGTGCACGGTGTGGTCGAATATC 
GGCATGCTGGCGGGCTTGCAGAAGGAGGATACTTTCCTTATTCATGGTGGCGCGGGCGGT 
ATCGGAACGTTTGCCATTCAGATGGGCAAGGCTCTGGGTGTGACGGTTGCGGTGACTGCC 
GGTTCAACTGAAAAGTTAAAAACCTGTAAGAACTTAGGGGCCGATATCCTCATCAATTAC 
AAGGAGGAAGATTTCGCCGAGGTTTTGAAGAACAAGGCGGATGTCATTCTCGATATTATT 
GGTGCGAAGTATTTGTCACAGAATGTGAAGGCGATGGCCAAGGACGCGCACATGGTAGTC 
ATCGGGATGCAGGGTGGCGTGAAAGGGGAGCTGAATTTGGGTCATCTTTTGGCCAAGCGA 
GGCACGATTTCTGCCACTGCGCTGCGTGGTCGCGATGAGGCGGATAAGGCTCGGATTGTC 
AGCAGCACTGTCGAAAATATTTGGCCGCTGCTGCAATCGAAGGAAATTACCCCTCACATC 
GACCACACCTTGCCGCTAGCCGAAGCAGCCGCCGCCTTGCAGAAAATTCAAGACGGCACC 
ATCACCGGCAAGCTCGTGCTTGCGGTT 

>RXN0 04 34 -downstream 
TAGGCAAGCGATGCCAGCACCCT 



>RXN0 04 7 0-upstream 

TCATAACCAGGTTGGGCAAAAGGGATGAATCCCTGGTTGTGGTGGGGCTCCTG.AAAAGTA 
CTCATAGACTCTATTGTGGAGTGTTGAGGCTGATAAGTGA 

>RXN00470 

ATGGGGGAAAGCCCTGAAAAGGTGGCGTTCAGGGTCTTCCCTGATGGTTTGGTGTCGCAG 
GGGCATGACATGATCGAAGATATGAGTAACACACCTGCGCCTTATACCCCGCAGCCTGCG 
GGGCAAGCGGTGCCTTTATATCCCACGTTTACCCGGTCAAGAGATGGTCGGGTTGTTGCG 
GGTGTCGCATCGGGGCTGGCAAAGCATCTTAATGTGTCGGTGTTTTGGGTTCGTGCGCTG 
CTGATTTTTGCGGCGTTGCTGAGCGGTGCGGGTCTTTTTGCGTATGCCTTGATTTGGATT 
TTTACGCGCATTGAGAAAAAGGGGAGTGGGGAGGCGTCGACAAGCAAGCGCTGGGTGTCG 
TGGTGCCTGGTGCTGCTCGCTATCGGTGGTGCTGCGGCGTCGGTGATGCTGAGCACCGGC 
TTCGCGGTGGGCACGTTGGTGCCCATCGGCGTGGTCGGTGTGGGCCTGTTGATGGTGTGG 
CTGGCGTATGACCGCGGGGTGGAATCCGGCCCGAATCTGCTGATTATTGCCACCGGCGGT 
GTGTTGATGCTGGTGGCGATCGTGCTGATCGTGATGAATTGGAACACCCAGGACGGCTTC 
GTCATGGCGCTGGTGGCCGTGGTGCTCACGCTGGTGGGTGTGGCTGCGCTGGGCGTTCCG 
CTGTGGGTGCGGATGTGGGATCAGCTGGGCGAGGAGCGCGCGGAAAAAGCCGCAGCTGCT 
GAGCGCGCAGATATTGCTTCCCGCCTGCATGATTCGGTACTGCAGACCTTGGCGCTGATT 
CAAAAGCGTGCCGACGACCCCGCCGAAGTCGCCCGCCTGGCCCGCGGGCAGGAACGCGAG 
CTGCGTCAATGGCTGTTTGATTCCCAAGATAAAACACCTCAAACAACCGGCACTGTCTTT 
ACTGCGTTGGAGCGCGCCTGCGGTGAAGTCGAGGATATTTACGCTCTGCGTATCGTGCCT 
GTGACCGTGGGAACCGATGAAGCGCTGACTGAGAAAACGCAGGCAGCGGTGATGGCAGTC 
CGCGAAGCACTCGTGAACGTGGCCAAGCATGCCGGCGTGGAAACCGCCGATGTGTACGCC 
GAAATTATGCTCGGCGAACTGAACATTTTCGTCCGCGACCGCGGTGCAGGATTCGACCCC 
GACAACATCCCCGACGGGCACCACGGGCTCGCCGAATCCGTCCAAGGCCGCGTCGAACGA 
GCCGGCGGAAAAGTACGCATCAAATCTGAAATCGGCGAAGGCACCGAAGTGGCAATCACC 
ATGGATGTG 

>RXN0047 0-downstream 
TAGTTGGTCGTACGCGCGTGTCT 
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>RXN004 99-upstream 

TGCCAACAGGGGATATGCCACTGTGTACCCCACGGCGATGATCGGTAAAATCCTCGGCGC 
GCAGATATTGTTCTTGCTGCTCTAAGGTGATTTTTGGGCA 

>RXN0 04 9 9 

GTGGTGGGGGTGGTGTCCACCCCTGCGCGTAACCTGGGAAGCATGACTAAAACACTTGGT 
TCCCTTCAGCTGGAAGAAATCACGCTGACCCTCCCTCTGACTGAAGATGTGGCCGATGAA 
CGCACCATTGATGTGTTCGCACGCATTGCCACACGCGTCGGTGGGGAAGACCTTCCATAT 
TTAGTATTCCTGCAGGGTGGGCCTGGCAATGAAGCTCCACGTCCAAGCCTTAATCCCCTC 
AACCCCAATTGGTTGGGCGTGGCCTTGGAGGAATACCGCGTGGTCATGTTGGATCAACGT 
GGCACCGGCCGTTCCACCCCAGTGGGTAATGATATTTTGGAAAAACCCACAGCAGAAGTA 
GTGGAGTACTTATCCCACCTGCGCGCAGATGGCATTGTGCGAGATGCTGAAGCCCTGCGT 
AAGCATTTGGGTGTGAATCAGTGGAACCTTTTAGGCCAGTCCTTCGGAGGTTTCACCACC 
CTGCATTACTTGTCCCGGCACGCCGATTCCTTGGACAACGTGTTTATTACCGGCGGTCTC 
AGCGCTATTGATCGCCCAGCAGAAGACGTGTATGCCAACTGTTACAACCGCATGCGCCGA 
AACTCTGAGGAATTCTACCGTCGCTTCCCGCAATTACGGGAAACTTTCCGAGGGTTGGTT 
AATCGTGCTCGCGCCGGGGAGATTGTGCTTCCCACCGGCGAAGTTGTGTCAGAAACCAGG 
CTGCGATCCCTTGGTCACTTGTTGGGTAGCAATGACGGCTGGTTTGATCTGTACAACCTG 
CTGGAATTAGATCCCACCTCCAACGCTTTTGTCCATGACCTGGCAGGACTTTTGCCTTTC 
GGCAACCGCAACCCAATTTATTACGTGCTCCATGAGTCCTCTTACGCCGACGGTGTGGTG 
ACAAATTGGGCAGCAGAGCGTGTGCTTCCAGAGGATTTCCGCGAGGATCCAACACTGCTC 
ACCGGTGAGCACGTGTTCCAGGAGTGGACAGACACCGTGCCGTCGCTCAAGCCGTGGAAG 
GACGTTGCCCTGGCATTGGCTCAGCAGGAATGGCCCAAGCTTTATGATGCGAAGGCATTG 
GAAAACTCACAGGCCAAGGGCGCTGCAGCAGTGTATGCCAATGACGTTTTCGTCCCAGTG 
GATTACTCTCTGGAAACCGCACAACACCTGCCCGGTGTGCAGCTGTTTATCACCAGCCAG 
CATGAACACAATGGACTTCGTGCCAGCTCAGGCGCAGTACTGAAGCACCTTTTCGATCTG 
GCCCACGGCCGAGAGGTACGC 

>RXN004 99-downstream 
TGATTCCTCGTGTTAGTACTAGC 



>RXN00513-upstream 

CACAGCGTACGCACGAGCTTGAGGATCTTTCAGAACTCAACATTGAATTGGATGCCGATA 
TTTTGGCCAAGGCTCCTGTGATTCCGGAAGGACTGTTCTG 

>RXN00513 

ATGGCGGGTTTGTTTTCCTCTGCTGTTGCACCAACGGAGCGTCGAAAAGCATTACGCGCG 
GCACTGGCTGCGCCTGAAATTGCCCGCATGCCTGGTGCATTCTCCCCGCTGGCGGCGCGC 
GCAATCCAGGAAGCCGGATTTGAAGGCGTGTACGTCTCGGGCGCCGTCGTGGCGGCTGAC 
CTTGCATTGCCGGATATCGGCTTGACCACATTGACCGAAGTGGCGCACCGCTCCCGGCAG 
ATCGCACGCGTGACAGACTTGCCCGTGCTGGTCGACGCCGACACCGGCTTCGGCGAACCC 
ATGTCCGCAGCGCGCACCGTCTCCGAACTCGAAGATGCAGGTGTCGCGGGCTGCCACCTG 
GAAGATCAAGTCAACCCCAAACGCTGTGGGCACCTGGACGGAAAAGAAGTAGTGGGCACG 
GACATCATGGTTCGTCGCATCGCCGCAGCTGTCAACGAGCGTCGCGATGAGCAATTCGTC 
ATCTGCGCTCGCACCGACGCCGCGGGAGTGGAAGGCATCGACTCCGCGATCGAGCGCGCC 
AAAGCTTACGCGGATGCCGGCGCCGACATGATCTTCACCGAAGCGCTGTACAGCCCTGCA 
GATTTTGAAAAATTCCGCGCGGCCGTCGACATTCCGCTGCTGGCCAACATGACGGAATTT 
GGCAAAACCGAACTTCTGCCCGCGCAGCTTCTGGAAGACATCGGATACAACGCAGTGATC 
TACCCAGTGACCCTGCTGCGCATTGCGATGGGACAGGTCGAACAAGCTCTCGGCGACATT 
GCAAACACCGGAATCCAAACCGACTGGGTCGACCGGATGCAACACCGATCCAGGCTGTAT 
GAGCTGCTGCGCTACAACGAGTACAACGCTTTCGACCAGCAAGTATTCACCTATTCCGCT 
G AC AG C T AC AAG CCCATCTTC 

>RXN00513-downstream 
TAACCCGCCTATATATAAGGAGT 



>RXN0 0531-upstream 

GCCTGCGGGAATCGGCACTTTCAGGATAGGACAACCTAATATAAATAAGCTTAGGCTAAG 
GGCCGGTGACAATTTATCAAGCAGTGCTATAATAGGGGTC 
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>RXN00531 

ATGGCAAACTACACAGTCCCTGGAATCAACGAGAATGACGCAAAGCAGCTTATTGATGGA 
CTGCAGGAGCGTCTCACCGACTACAACGATCTTCACCTCATCTTGAAGCACGTGCACTGG 
AACGTCACTGGCCCCAACTTCATTGCTGTTCACGAAATGCTCGACCCACAGGTTGACCTT 
GTTCGTGGCTATGCTGACGAAGTTGCAGAGCGCATTTTCACCCTCGGAGGCGCACCAGTT 
GGAACCCCAGAAGGCCACGTTGCTGACCGCACCCCACTGCAATATGAGCGCAATGCCGGA 
AATGTCCAAGCACACCTCACTGACCTCAATCGCGTGTACACCCAAGTGCTGACCGGAGTT 
C G C GAG TCCATGGCAT C AG CCGGCCCAGTGGATCCAGT AAC T G AAG AC AT C T AC AT C AG C 
CAGGCCGCGGAGCTGGAGAAATTCCAGTGGTTCATCCGCGCACACATTGTTGATGTAGAC 
GGAAAC AT CC AAG AG 

>RXN0 0531-downstream 
TAAAACGTCGAAAAGCGTTAAGG 



>RXN0054 9-upstream 

AAAGAGCAGCGGCAAAAGGCGCTTAAAGAGCGACTCTAAGGGCTACGCTGTAAGAAACAC 
CATCATTGGTGCCATTGTTGCTGTCATTTTGATTCCAGTA 

>RXN0 054 9 

ATGGTCTTCATGGGTGCTTACATCATGGTTGATGTTCCAGAACCGGAAGAGTTGGTTTCA 
CCCCAGGTTTCGCAGATTTACGCATCTGACGGTGAGACTGAATTGGCACGCATCGTTCCT 
CCAGAAGGCAACCGCCAGATGGTGACGATCGATCAGGTGCCTGACACTGTGAAAAATGCG 
GTGGTGGCTGCGGAAGACCGAGAGTTTTACACAAACCCCGGTTTTTCCATTACTGGCTAT 
GCCCGAGCAGCACTTGGCGTAAT CACTGGTGATTCTTCAGCGGGTGGTGGTTCCACCATT 
ACTCAGCAGTATGTGAAGAAGGCTGTGGTTGGTGATGAGCGTTCGCTGATCCGTAAGGCT 
AAGGAATTGGTCTATTCCGCGAAGATGGCCAATGAGTGGTCTAAGGACGAGGTCCTTGAG 
GCTTATCTCAACACTGTGTACTTCGGTCGAAATGCCTATGGTGTGCAGGCTGCAGCTCAT 
GCATTCTTTGATAAGCCAGTAGAAGAGCTCACGGCTGCTGAGGGCGCAGTGCTGGCGGCC 
AGTATTCAGCTGCCAAGCCAGTTGGATCCTTGGACAAATCCAGTTGAGGCGGAAACGCGT 
TGGAACTATGTCATGGACGGCCTGGTGGAAATTGGCGCTATCTCGGCAGAGGAGCGCGCA 
GTTGCTACCTACCCTGAAACCACTGACCCTGCGTCCAACAGTGCGTACACCGAAGCCACC 
GGCACTAATGGTTTGATTAAGAACCAAGTGATGGCGGAGTTGTCTGAGCTTGGTATCACT 
GAGGATGATGTGCAAACCTGTGGTTTGCAGGTCACCACCACCATTGATCCAAAGACTCAG 
GAAGGTGCCGTTGAAGCGGTACAAAACCAGTTGGATCTTCTGTCTGAGAACAACCGTGCA 
GCGGTAGTCTCCATTGATCCTTCTAATGGTGCGGTTCGTGCTTATTACGGCGGCGAGAAT 
GCGACTGGTTGGGACTTTGCAAACGCTCCGCTTCAGACCGGTTCTACATTCAAGATCTTT 
GGTCTGGCAGCAGCACTTCAGCAAGGTATTCCACTGTCTCAGCCATACAGCTCTGCGCCG 
GTGACTGTGGGTGATGCTCAAATCGGAAACGTCGGTGGCAGCGGTTGTGGTTCCTGTTCC 
ATCGAGCAGGCGTTGTTGCATTCTTACAACACCAGCTTCATTCGTTTGCAGCAGGATCTG 
GAAAATGGTTCACAGGATACTGCGGACATGGCGCATGCTTTGGGTATCGCGAAGTCTTTG 
C C AA CT AT CCCTGAGACACT G AC T G AAAAC G GAG AG AC C C C T T AT GAG GGCATCATCTTG 
GGTCAGTAT GAGTCCCGCCCACTTGATATGGCTTCTGCGATGGCAACTATCGCTAATGAA 
GGTGTCTGGCACCGCCCGCACTTCGTGTCCAAGGTGGAGACTGTCAGCGGTGAGGTTCTC 
TACGAGTTCGAGGATGGCGACGGCGAGCGTCGTGTTTCTGAAAAGGTTGCACTGAATCTG 
CTCAAGGCCATGGGGCCAATCGCTGCATACTCCAACGGAAACGCTCTGGCTGATGGCCAG 
GTTTCTGCATCCAAGACTGGTACCACTCAGCTTGGTGATACCGGTGCAAACAAGGATGCG 
TGGATGTTGGGTGCGGCACCTCAGCTAGCTACTGCGGTGTGGGTCGGAACTGCT 

>RXN0 054 9-downstream 

T GAT AAC AC T GC AT T G T AT AAC A 



>RXN005 5 0-upstream 

AAGGATGCGTGGATGTTGGGTGCGGCACCTCAGCTAGCTACTGCGGTGTGGGTCGGAACT 
GCTTGATAACACTGCATTGTATAACACCTGGGGTGGCAGT 

>RXN00550 

ATGTATGGTTCTAACTCCCCTGCCACGATCTGGAAGCAGACCATGGATAACGCCCTCGAG 
AACTCCCCTCTCGAAACTTGGGATATCGCTCCAGCATTGGGGTACGGTAACCCACCAGTT 
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CCGGAATATGTGTGGACTCCAAGTCCAAACATCGCGACTAATGATCCAGAAGGAGCAACC 
GAGGAAGCTCCAGTGGAGGATCCAAATGCAGTAATCGATACCCCTGCTGTAGATCCCACT 
GCACCTGCAGAGGAGACCGGTAACGGTCAGGTAGAAATCCTGCCGGGGCTGACTATCCCG 
GGAGATCTCTTAGGGATCGGC 

>RXN00550-downstream 
TAAAATCCGGTCGTAGCCTAAAC 



>RXN00 621-upstream 

AAATGAATCCGGGTTTTTCAGTTTCGGGGTGCAAATCAGAATGTCGCCAATGGCGAACAC 
ACGAGCGTGCAGAAGATGTGCGTGACTAAGATCGGGGGCT 

>RXN0 0 621 

ATGTCTGAACGCCTAAACGCTCCGCAAGCACCAATCCATCCCATCACCCGAACCCACCAC 
GGTATTGATTTCGTAGACAACTATGAATGGCTGAGGGATAAAGAATCCCAAGAAACCTTG 
GACTACCTGGAGGCGGAGAATGCGTTCACCAAGCAGGAGACTGAACAGCTAGCCACACTG 
CGGGACAACATCTATGAAGAGATTAAGTCACGCGTTAAAGAAACCGACATGTCCATCCCA 
GTGCGTGCCGGAAAGCACTGGTATTACTCTCGCACTGAAGAAGGCAAGAGCTACGGCTAT 
TCCTGCCGCATTCCAGTGACTGAAGGGTCGGATGCATGGACCCCTCCTGTTATCCCTGAG 
GGTGAGCCAGCGCAGGGTGAAACCATCATCATGGATGCCAACGAGTTGGCAGAAGGCCAC 
GAATTCTTCTCCATGGGTGCATCATCTGTCACCACCTCTGGCCGCTACCTTGCGTATTCC 
ACCGATGTCACGGGCGAAGAGCGCTTTACGTTGCGCATCAAGGATCTAGAAACTGGCGAG 
CTGCTTCCTGATACCCTGACTGGCATTTTCTACGGTGCTACTTGGGTGGGGGAGGAGTAC 
CTCTTTTACCAGCGCGTTGATGATGCGTGGCGTCCAGATACTGTGTGGCGCCACAAGGTG 
GGTACCCCGGTTGAAGAAGACGTGTTGGTGTACCACGAGCCTGATGAACGTTATTCCACC 
TGGGTGGGCACCACTCGTTCAGAAAAAGTTCATCCTTTTTGGTTGCGCCTCCAAGATCAC 
CTC 

>RXN00 621-downstream 
TGAAGTACGCGTGCTTCCTTTCG 

>RXN0 0 622 -upstream 

TTTTACCAGCGCGTTGATGATGCGTGGCGTCCAGATACTGTGTGGCGCCACAAGGTGGGT 
ACCCCGGTTGAAGAAGACGTGTTGGTGTACCACGAGCCTG 

>RXN00622 

ATGAACGTTATTCCACCTGGGTGGGCACCACTCGTTCAGAAAAAGTTCATCCTTTTTGGT 
TGCGCCTCCAAGATCACCTCTGAAGTACGCGTGCTTCCTTTCGACCAGCCAGAGGGCACC 
CCTGAGGTGCTGATTCCGCGCGCGGAGGGTGTGGAATACGACGTCGATCATGCAGTCGTA 
GACGGCTCCGATATTTGGTTGGTCACACACAACGCCGAGGGCCCGAACTTTTCGGTGGGG 
TGGGCTGGCGTCGACAAGCTCAATTCTTTGGACGCGCTGGCGCCACTCGTCGCGCACAAG 
GATGACGTGCGCATTGAGGGTGTCGATACCTACCGCGATTTCATCATCCTGGGCTACAGG 
TCCGGCGCGATCGGCCAGGTCGCGATCATGAAGCTTATCGACGGAACCTTCGGCGATTTC 
CAACAGCTGGAATTTGACGAGGAAATCTACACCGTCGCATCGGGCGGAAACCCAGAATGG 
GACGCCCCCGTCATTCGCCTTTCTTACGGATCATTCACCACCCCGGCGCAGCTGTTTAAC 
TACTGGATTGAATCCGGCGAACGCACGCTGCTGAAGCAGCAGGAAGTGCTCGGCGGATAC 
AAGCCGTCAGACTATGTGGCCTCCCGATTGTGGGTCACTGCGAAAGATGGCGCGCAGATT 
CCAGTGTCCTTGGTGCACCGCACCGACCTGGATGTATCCAAGCCCAACCCCACGTTGCTC 
TACGGCTATGGTTCCTACGAATCATCCATTGATCCAGGCTTCTCTATCGCGCGTTTGTCA 
CTGATGGATCGTGGCATGATTTTTGCGATTGCCCACGTTCGTGGCGGTGGCGAAATGGGT 
CGTGGCTGGTACGACAACGGCAAAACCACCACGAAGAAAAACACCTTCACCGACTTCATT 
GATGTTGCCGACGCCCTCATCGAGCAGAAGATTTCTGCCCCTGAAATGCTGGTTGCAGAA 
GGCGGCTCAGCTGGTGGCATGCTCATGGGCGCCATTGCCAACATGGCCGGTGACCGCTTC 
AAGGCGATCGAAGCCAACGTGCCATTCGTCGATCCGCTGACCTCTATGCTCATGCCGGAA 
CTGCCACTGACGGTTATCGAATGGGATGAGTGGGGCGATCCACTCCACGATAAGGACGTC 
TATGAATACATGGCGTCGTATGCCCCATATGAAAACATCGAGGCAAAGAACTACCCCAAT 
ATCTTGGCCGTAACATCGCTCAACGACACCCGAGTGTTGTACGTCGAACCAGCCAAATGG 
GTAGCGCAGCTTCGGGCGACTGCAACCGGTGGAGAATTCCTTCTGAAAACTGAAATGGTT 
GCCGGACACGGCGGTGTGTCAGGACGCTACGAAAAGTGGCGTGAGACTGCATTTGAGTAC 
GGCTGGTTGATCAACCAAGCAACCGGTGTGACCGAA 
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>RXN00 622 -downstream 
TAAAACTTGTTCGACTAGCGAAC 



>RXN00 639-upstream 

AGTGTTGTTATCGAGTTCAGCCGATCACAAAGATTTTTCCGCTAGGCAGTGATCCGACTC 
GCACCCCCTACTTCACCCCCAAAGTCTCTAGGAGTATGAC 

>RXN00639 

ATGACTTCAGCTGAACAGATCGTTGATCCAACAGCCCACGATTCGGGCAACAAGGCAACT 
GACAAGTTCAAGGCAAACCGCGTTTCCTCCGATACCTCCAAGGAACGCGCAAACGCGATC 
TACGTAGATCTGCTCGCGGCGATCGCCCAGGTTGCTCACAAGCACGAAGTCACCTACGAA 
GAGTACGCAGTGCTCAAGCAGTGGATGATCGACGTTGGAGAATACGGCGAGTGGCCACTG 
T G G T T G G AC GTTTTCGTT GAG CAT GAG AT C G AA GAG AT C AAC T AC AAC C G C C AC G AC T AC 
ACCGGAACCAAGGGTTCCATCGAAGGCCCTTATTACGTAGAGAACTCTCCGAAGCTCCCT 
TGGGATGCTGAAATGCCAATGCGTGACAAGGACCGCGCATGCACCCCACTGATCTTCGAG 
GGGCAGGTTACTGACCTCGACGGCAACGGTCTTGATGGAGCAGAAGTTGAGCTCTGGCAC 
GCAGATGAGGACGGATACTACTCCCAGTTCGCGCCTGGAATCCCAGAGTGGAACCTGCGT 
GGCACCATCGTTACCGATGAGGAAGGCCGCTACAAGATCAAGACCCTGCAGCCTGCGCCT 
TACCAGATCCCTCATGATGGCCCAACCGGTTGGTTCATTGAGTCTTACGGTGGGCACCCA 
TGGCGCCCAGCCCACCTCCACTTGCGCGTTTCCCACCCGGGCTACCGCACCATCACCACC 
CAGCTTTACTTCGAGGGTGGCGAGTGGGTCGAAAACGACGTTGCAACCGCTGTGAAGCCA 
GAACTGGTCCTGCACCCTGAGACTGGCGAGGATGGTAACCACGTTCACTACCCATTCGTC 
CTGGATAAGGAAGAC 

>RXN0063 9-downstream 
TAGTTTTTCTACCTAGCTAGCAT 

>RXN00 64 1-upstream 

TGCGGAATTGCTCGCAAATGTCACACACCGCTTCAAAGCAAAAACGAAAACGACATCGCG 
GTGGCAATACCAACTTCTTTTCACTCTCTTGGAGGTTCAC 

>RXN0 0 641 

ATGTCCACACCAGTTTCAAATTTGGCAAGCGTTCAGAAAACTCTGGACCATGCGCTTGAG 
GACCGCCCTGAAGAGGGAATCGTCCGCGTCAACCGCAACATCTTCACTGACCCTGAGATC 
TTCGAGCTGGAGATGCGCCACATCTTCGAAGGCATCTGGATGGACATGGCTCACGAGTCC 
CAGATCCCTAACGGTGGAGACTACTTCACCACCTACATTGGCTGCCAGCGGATCATGATC 
ACCCGTTCCAAGGAAGGCACACTCAACGGCCTGAT CAACGCGTGTTCTCACCGTGGCGCC 
ATGCTCT GCCGTGGCAAGAGTGACAACCGCACCTCCTTGACCTGCCCATTCCACGGCTGG 
CCATTCTGCAACGGCGGCGCACTGCTCAAGGTCAAGGGCGAAAAAGAAGGCGCCTACCCA 
GAGAATTTCCGCACCGACGGCTCCCACGATGTGCGTCGCGTTCCTAAGTTAGAGTCCTAC 
CGTGGCTTCCTCTTCGGCTCCCTCAACGATGATGTCGTTTCTTTGGAAGAGCACCTCGGC 
GACACCCGTACCGTCATTGACATGCTGGTTGACCAATCCCCAGAAGGCCTCGAAGTACTG 
CGCGGATCCTCCACCTACACCTACGACGGCAACTGGAAGCTCCAGACCGAAAACGGTGCA 
GACGGCTACCACGTTTCCTCCACCCACTGGAACTACGCTGCAACCACCTCCCGCCGTGGC 
ACTGGTGAATCCGCGAACGAAACCAAGGCAATGGACGCTGGTACCTGGGGCAAGCAGGGT 
GGCGGATACTTCTCCTACCCTTACGGCCACATGCTGCTGTGGATGTGGTGGGGCAACCCA 
GAAGACCGCCCACTGTTCGAGCGCCGCGACGAGTTCAAGAAGGAATTCGGCGAAGAAAAG 
GGCGAGTTCATGGTTGGTGCTTCCCGCAATCTGTGCCTCTACCCCAATGTTTACCTGATG 
GATCAGTTCTCCTCACAGATCCGCCACATCCGCCCAATCTCAGTTGATCAGACCGAAGTC 
ACCATCTACTGCATCGCACCTAAGGGCGAGTCCGCGGAAGCACGTGCAAACCGCATCCGC 
CAGTACGAAGACTTCTTCAACGCAACGGGCATGGCAACCCCAGATGACCTGGAGGAATTC 
CGCTCCTGCCAGAAGACCTACCAGGCATCTGCCTTCCCATGGAATGACATGACCCGCGGT 
TTGGGCCACCAGGTACAGGGACCAAACGAGGTTGCCAAGGGCCTAGGCATGAACGAAGTT 
CTTTCCTCCGGAGCACGCACCGAAGATGAAGGCCTCTACCCAATCCAGCACGGCTTCTGG 
CATGAACTCATGCAGGAGGCTGTGAATAAGCAGAGCATCAAGGAAAAGGAATTGGCTGAC 
GATACCGCTTCTTCCCTTGCCACCGTAGCTGCAGCCAAAATCCGTGAGGAAGCAAAGGCA 
GCCGCGAAGTCCGACGCTGGAGAGCCTCGCCGCCGTCGTCGCACCCGCGGT 

>RXN00 641 -downstream 
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TAGTCGTCGAAAAGCAAAAAATC 



>RXN00 65 8-upstream 

CATTGACACCCACAGGTTTACCAGCATCACGGAAAGTTTGGATGGATTTTTACTCCGGCC 
ACAACGTCTGGCTGGAAGCTCAGCCACGTGCTTTCTGGTC 

>RXN00658 

GTGCGCCACGACGAGCACTACCCAGCTGCGGCAAACCTCATTGCTTTCGATAAGGGATGG 
TCCACCCTCATCGCCCCTCAGCTGGAAGATCCAGAGGCGGAGGAGTTCACCGCCGGATTC 
CTCACCGAATACCAGGACAATCTGATCACTGCGGGCATGGAGCACCAGGCGCTCGCGAGC 
GGCTTCCCGGTGGGGCGTCGCTTCAAGTCCGATATTGCTTTACGACGCTGCGATGCGGTG 
ACCACCCACATCGGCCACGAACACTCCGCCGATGGTCACTGGAGGATCTACGTATTCGCT 
GGCCAAGCCACCCCACAAGATTCCGAGTCTGCACTGAACAAGTGGGCGCAGTGGATGGAG 
GAAAGCGAAGACTCACCACTCAACCGCTTCACCCCAGAAGCCGGCGACCGCAACGCAGTC 
TTCGATATCAAGGCTACCTACCAGCAGCATTACCACTCCTTCGACCTGTTCGATGCGCCA 
GAGGTCTTCTTCCCACGAGTTGGACCATACAAGCTGCAAAACCTCGAAAACGTTTGGACC 
GCACTGGATTCCCAAGACATCTTTGAGTCCCGTGGCAT CAGTCGCGATGGCGCAATTGTT 
GTCGTTCGCCCAGACCAGTACGTCGCAGCAGTCCTCCCACTCGAAGACACCGCAGCACTG 
GCT GAG TTC T T CAAT GGCAAT CT GCT T GAGCC A 

>RXN00 658 -downstream 
TAAACCCTAAATTCTAGGAACGA 



>RXN00 663-upstream 

CTGAACGATTGGTGACCGGCTCATGAAAACTTGACGAGTCCCCGGTATTCGCCAGCGGTG 
ACTACTACCGTGGGCGACAAGCCCACTTAGAGGAGGACTT 

>RXN00663 

GTGACAACCACCTATCCAGATTTCCTTGGAAATTCTTCGCTCCAAACAGATACGGAGCAC 
TGGGAAATGGAAGGAGGTGCGCAGGAAGTCTCTGTTACTTATGTTTTGGACACGTCAGTG 
TTGCTGTCTGATCCGTTGTCGTTGACACGGTTCGCGGAGCACGATGTAGTTCTGCCAATT 
GTTGTAATTACGGAATTAGAAGCCAAGCGTCATCACCCGGACCTTGGCTTTTTTGCTCGC 
CAAGCGCTTCGGATGCTGGATGAGCTGCGTGAGATCCATGGGGATTTGTCCAAGCCACTG 
C CAAT TGGCGAT GAAGGC GGACACATC CAT GT T GAGCT GAATC ACC AAAACACGGGGT CC 
TTGCCCGTGGGATTCCGCCTTGGTGACAATGACACCCGCATCCTTGCAGTGGCCAAGAAT 
CTGCAGGAAGAGGGCCACAATGTGGTTCTGGTGTCGAAGGACCTGCCGATGCGGATTAAG 
GCGTCGGCAAGCGGAATCGCCGCACAGGAATACCGCGCTGCCCTGGCGCGCGACCGTGGT 
TACACCGGCATGACCCACGCCAATATCACCGATGACCAGCTCAGCGAGCTCTACGACACC 
GGCGAGGTGCGCATTGAGGAGCTCGAAAAGCTGCCCGTCAACCACGGCTTCACCCTCAAA 
TCCAACAGCGGTTCGGCGCTTGGTCGTATGAATTCCGACAAGATCATCGAGCTTGTCCCC 
GGCGACCAGCAGGTATTCGGTATCAGCGGGCGTAGCGCTGAGCAGCGGGTTGCCATTGAT 
TTGCTTAACGACGACGCCGTCGGCATCGTATCCATCGGCGGCCCCGCGGGTACAGGTAAA 
AGCGCACTCGCACTGTGTGCCGGCCTGGAAGCTGTGATGGAGCGTCGCATTCAGCGCAAG 
ATTATCGTGTTCCGCCCACTCTTTGCCGTTGGCGGACAGGAACTTGGCTACCTGCCTGGC 
GACCAAGAAGAAAAAATGGGGCCTTGGGCGCAAGCGGTTTTTGACACCCTAAGCTCCATG 
GTCAGCCAAAACATCATCGATGAAGCCCTCTCCCGCGGCCTCATCGAAGTTCTCCCACTT 
ACTCACATCCGCGGACGCTCACTCCACGATGCTTTCGTCATCGTCGACGAGGCCCAATCC 
CTAGAACGCAACGTGTTGCTCACCATGCTGTCTCGCATCGGCCAGAATTCCCGAGTAGTT 
CTCACCCATGACGTAGCGCAGCGCGACAACCTGCGCGTTGGTCGCTACGACGGCATCGTC 
TCTGTGGTGGAAGCACTCAAGGATCACGAACTGTTTGGCCACATCACGTTGCAGCGTTCC 
GAACGCTCCCGAATCGCTGAGTTGGTCACCCAAGTTTTGGATGCGCCGTCTCTG 

>RXN00 663-downstream 
TAGTCGCGCAGTCTGTGGCGATT 



>RXN00 6 65-upstream 

ACCAAACACTTCTGTGCGTGACACGCGCCACCTTATACTCCCACAAGCAACACAGAACAC 
TCGGGATCTCAAAGTTTCGAGAAACACAGAAAGGGCAGCA 
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>RXN00665 

ATGAGCAGCTCAACACTTCTCCTGGCTTCAGGACAAGTCACGGCATTAGCCGCTGACTAC 
ACGCTCAGCCACACCCCCTCAGATGGCATCCTGGTAGTCCTTGGCTTCGCCATGATCCTC 
ACCTTCATGACCCTGATCATGCTGGGTCGACTCACCCCAATGGTGGCCATGCTGTTGGTC 
CCCACCATCTTCGGTCTCATCGCCGGCGCAGGACTCGGCCTTGGTGACATGGCGCTTGAC 
GCCATCAAGGACATGGCGCCTACCGCGGCACTCCTGATGTTCGCGATTATGTTCTTCGGA 
ATCATGATCGACGTCGGACTCTTCGACCCCCTGATCCGCGTGATCACCCGCGTTCTTCAC 
GATGACCCCGCAAAGGTCGTCATCGGCACCGCAGTACTTGCAGGTGTTGTCTCCCTCGAC 
GGCGACGGCTCCACCACCTTCATCATTACCACCTTCCGCGATGCTGCCCATCTACCTGCG 
CCTTGGCATGAGCCCTGTGGT 



>RXN0 0 67 5 -upstream 

GTGGAAGTACTCACCTCAAGGTGGCCGGAACCGCATGCATTGTGCGGTGCCGGCCACCTT 
T G GT T T TAACAG T TTAAT T T GAAGAAAG AG AC GT G GAAGC 

>RXN00675 

ATGGGTTTCCGTTCCAAGAAGAAGGTTATTGCGGCAAAGACCGCCGCTGAGCTGGACGCG 
ATGCAGGCGGCGGGTGAGATCGTCGGCAAGGCTTTGCAGGCTGTGCGCGCTGAGGCTAAA 
GCTGGCATGAGCACGTGGGATCTGGATCAGATCGCGGAGCAGGTTATCCGCGATGCTGGC 
GCCGTTCCTACATTCCTGGGTTACCAGGGTTTTCCGGCATCAGTGTGCGCTTCGGTCAAT 
GAGGTGATTGTTCACGGCATTCCATCCAAGGAGACCATCTTGGAGGAAGGCGATCTGGTG 
TCCATCGACTGCGGCGCAACCTTTGATGGTTGGGTCGGCGATTCCGCGTGGAGCTTCGGC 
ATCGGCGAGCTGGACGAGGACGTCCAGGGTCTCAACTTGGCTACCGAGTGGGTCCTCATG 
GAAGGCATGAAGGCCATGGTTCCAGGCAACCGTTTGACCGATGTCTCCCACGCTCTCGAG 
GTCGCAACCCGCAAGGCTGAGTCCAAGTTCGGCGTCGCGCTCGGCATCGTCGATGGCTAC 
GGCGGACACGGCATTGGCCGCCACATGCACGAGGAGCCATACTTGGCTAATGAGGGCAAG 
GCCGGCAAGGGCCCTGTGATTCAGGAGGGCTCCGTGCTCGCCATTGAGCCTATGCTCACC 
CTCGGCACCGAAGATTCCGCAGTGCTGGAAGATGATTGGACTGTCGTGACTCTCGACGGT 
TCATGGGCATCACACTGGGAGCACACCGTTGCAGCCACCAAGGGCGGCCCGCGCATCCTC 
ACGCCGCGTTAT 

>RXN0067 5-downstream 
TAAAATGATGCTTTTCGACGCAT 



>RXN0 0 68 9-upstream 

ACAGGGAAATCCTCCCAGAATTAATCACCGAAGCTGCACACCAGATGGCTACTGCAGACC 
TCAATCGTGCAAAGGCCCTGTTAAGAACGGATGCGATCCG 

>RXN0068 9 

ATGAATGCTGCAACCAGGCGTGCTTCTCTGCAACTCCCCTATACCCATGTCGATGATTTC 
TACATCAACGGTTCCTGGGTTAAAGCAGAAGGAACACAACGCAACCCCGTAGTTGATCCT 
GCGGTCGGTCAAGAATGGGGATCTGTTCCAGAAGCAACCGCATCTGAATTGGACTCTGCG 
GTGGGAGCTGCACGTACAGCGCTAAAGTCGTGGAGTGCACTTACAGGTGCGGAACGAACA 
GGCTACCTCCTGAAAATCGCGACGGAAATTGAATCCCGTTCTGAAGCTCTAGCACTTACT 
AATACCCGCGAAAATGGTTCCCCCATTTCCGAGACCCGTGGAGCTGCGTCCAATGCAGCA 
GGAATTTTCCGTTACTTTGCCACTCTCGCGCCTTGGTTAGACGGCGAAGACATCCGCCCA 
TTTCCTGCCGGTAGCGCCGAATCCATCGTGGATAAAGATCCCATCGGTGTCTGCGCACTC 
ATCGCCCCATGGAATTTCCCGATCAACCTTGTAGTCATCAAACTGGCACCAGCACTTCTT 
GCCGGCTGTACCGTCATCATCAAACCAGCCTCCCCCACCCCACTGTCGATCCGTTTCATC 
ATCGAAGCCATCGAAGCCGCCGGAGTGCCAGCAGGCGTAGTCAACCTACTCACCGGTTCA 
GGGCGTTTCGGTGATGCCCTTGTCCGCCACCCCGGAGTAGACAAGGTAGCGTTTACCGGA 
TCAACGCCTGTTGGAAAGAAGATCGCTGCCGCCTGCGGAGAAC TACTCCGACCAGTGACT 
TTAGAGCTAGGCGGAAAATCTTCCGCGATTATCCTTCCTGATGCAGACATGTCAGTACTC 
TCGACGCGGTTGATTCGATCCTGTATGCGCAACACTGGACAAACCTGCTACATCAGTACC 
CGGATTATTGCCCCTAGCTCACGCTATGCGGAAGTCGTACAAACAGTGGCAAGCACTATC 
GCTGCAGGTAGACAAGGTGACCCCTATGATGAAGAAACGGTTTTTGGGCCAGTTGCCAGC 
GCCTCTCAGTACTCAACCGTCATGTCTTACATTGACTCCGCACGAGAGGAAGGTGCACGA 
GTGGTTGCAGGTGGAACCCGGTCAATCAGCCTTTCTGAAGGTTTAGAATCAGGCGAGTTT 
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ATCCAACCAACCGTGTTTGCCGATGTCACCCCCGACATGCGGATATCACGCGAAGAAATC 
TTCGGCCCTGTTATTTCCATCCTAAAGTACGACGATACAAACGGTGTTTCCGAAGCAATC 
GCACTAGCCAACAACACGAAATTCGGTCTCGGTGGCTTGGTATTTGGTGCGGATGAGGAA 
CAAGCACTAGAAGTCGCCCGTCAAGTGGATTCTGGTTCCGTAGGCATCAACTTCTTCGGT 
TCCAACCATTCCGCCCCATTTGGAGGACGCCACGAATCCGGTATGGGAGTGGAATACGGC 
ATCGAAGGCCTCAGTGCTTACCTGACATACAAGAGTATTCACCGAACCATT 

>RXN00 68 9-downstream 
TAGTTACTGAAAGTTCTCAGCTA 

>RXN007 7 8 -upstream 

AGGTCTTAGGTTTTTAAGTCGTGAGCAATCCGGAGGGAAACTAGCCCGCCTACAGGATCT 
GCTCAGACGATGTCTTCACTTAAACCGGAAAGGCTTCCCC 

>RXN00778 

GTGAACCTCACTCTTAAGCGCTCCATCGCCCTTGTGGGCGCAGTTACTGCAGGCTCCTTC 
GCTCTTGTAGCTTGCTCCGACTCCAAT GAGTCTGATTCCACCTCCTCATCTGCAGCTTCC 
ACCGGTTCTTCCGATGCTGCATCCATTGAGGGCCTTTCCGGTGTTACCGGTCAGCTCGTT 
GCTGAAGGTGCATCTTCCCAGCAGTCCGCAATGGACTACTTTGGTATCCGTTACTCCGAG 
GCTGTCAGCGGTGCATCTCTGGCTTACACCCCTTCAGGTTCCGGTTCCGGCCGCACCAAC 
TTCGCTGCAGGCCAGGTTGCTTTCGGTGGCTCCGACTCCGCAATGAAGGACGACCAGGCT 
GCAGAAGCAGAAGCACGTTGCAACGGCAACGAAGCATGGCACCTGCCATTCGTTATCGGC 
CCAGTTGCAGTTGCTTACAACCTGCCTGGCGTTGACACCCTGAACCTGGACACCAACATC 
ATCGCTCAGATCTTCAAGGGCGAGATCACCAAGTGGAACGACGAAGCAATCGCTTCCCAG 
AACGAGGGCACCGACCTCCCAGACCAGGACATCTCCGTTCTGTACCGTTCCGAAGAGTCC 
GG T AC C T CC GAC AAC T T C CAG AAGT T CCTCGGAGCTTC C AC C G AC AT C T GGGAG AC C GAA 
GGCCAGCAGTTCCCAACCGAGGTTGGCTCCGGTGCGCAGGGCTCCAACGGTGTAGCTTCT 
GAGGCTTCCAACATCGAGGGTGCAATCACCTACGTTGAAGCTGGTTTCGCTAACCAGTCC 
GGCCTGGGCGTTGCAAACATCGACTTCGGTTCCGGCCCAGTTGAACTCAACGCTGAGTCC 
GTTGGCGTTGCACTTGGTGCACTCGACTTCCTGACTGAGGGCCACAACATGGTTGTTGAC 
ACCGACGCTATGTTCGCAATGAACGAAGCCGGTGCTTACCCACTGATCCTCACCACCTAC 
GAAATCGTCTGCTCCGCAGGCTACGACGAGACCACCCGCGACCAGGTCAAGGACTTCCTG 
ACCGTTGCACTGGACTCCCAGGATGACCAGCTCGAGGCTCTCGGCTACATCCCAGTTACC 
GGCGAGCACTACGATCGCCTCGTTGCAGCAGTTGAAGCAATTCAG 

>RXN007 7 8-downstream 
TAATAAACCGCTGCCGTAGCTTC 



>RXN007 8 7-upstream 

CCAGCCCGCCCAATAAATAATTTCTCTCTTCTAATTGCGGAGCCTCATATATTGAGTACG 
GTATTTTGAAACACCTTCAGCCCCCTTTTTAGGAGCCACA 

>RXN007 8 7 

GTGTCTCAGCCTCTCAGCAAGCGTCTCAGCATACGAAAAGCACTCGCCAGCGCCTTCATA 
GTTGCGCTGGCGTTTTCGCTTTCCCCAGTAGCCAAAGCCCAAGCCAAT GAAACTCCGACG 
ATGATCGTGTTGGACAATTCAGGCTCCATGACAGCTCAAGATGCCGGCGGACAGACCCGT 
ATCGATGCAGCAAAACAAGCCTCCACTCAGTTAATTAATGACATCTCCGACCGCACCGAC 
GTAGGTCTGACCTACTACGGCGGAAACACCGGCGAAACAGAAGCAGACGTTGAGATGGGA 
TGCCAAGACGTCACCATCCTTGGCGGCCCCTCCCGAGGAAATGCAGACACCTTAATTGAC 
ACGATCAACAGCCTGCAGCCTCGAGGCTTCACCCCCATCGGCAAAGCACTCACCGATACC 
GCCGCCGAGCTCCCCGAAGGCGGAAACATTGTGTTGGTCTCCGATGGCATCGCCAACTGC 
ACCCCACCGGATGTCTGCGAAGTAGCCCAAGAACTGGCTCAAAGTGGAATCAACCTGGTT 
ATCAACACCATCGGACTAAATGTTGATCCAGCAGCGCGCGAAGAACTGGAGTGCATCGCT 
GGAGTCGGTGGTGGCACTTACGCGGATGCTTCCGACGCGCAGAGCCTTACCGATGCGCTG 
ACACGAGCCGCCAGTAGGCAATACAACTCTTACACCTCCGATGTGACAAAAATTGATGGG 
GCATCGGAACAAAGCGCAGCCGTAGAAATTGATGAGGATACAGAACTATTCCTCACCGAC 
CTGCCACAAGAATCCCGCTTTTGGAAAATCCCTGTAGAGCCAGGTGAAACCATCTCAGTT 
TCTGCCAACACAGTTACCGACCCAACAGTACTCACCATGGGGCAAGGCGGAATCAAGCTT 
GAAGCCCAACTCCATACTGAAGAGGCTCCACAATACGGCCTGCGTGGTCGGTGCACTCGG 
GTCTCATTTGATAATTTCAAGCCCGGCCTTGGTGTACGCGGAATCCAAAACGCGTCCGTT 
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GCATCAAAAGAAGTGGGCACCAACAACTGTGACACCGATGCCATCTACCTCGAAATTTCT 
AGAAGCGGAGATTACCTCAACGGGCAGGACATTCCAACGGAAATCACCATCGAGCGCTTC 
GGAAAAGTAGATGAATCAACAATCGGAAATGTCACAGAGGAACATAGCTCCGTCGATCTT 
ACCGAGGCTGCAGCATCAGAGGCACACCCTGTCACACCTGGCCAGTGGTTCACATCGGCC 
GCTGATCTAGATCCCGCAGGTGAGAAAGTCTCCTCCATCATCGTTCCAGGAGAAACCCAC 
TTCTATGCGCTGCCTGTCGACTACGGCCAAGAACTGCGCGCAGCTGTAGAAACAACTTTT 
GACCAAATCGACAGTTCCGCGCTTGGCACGCATCTTTATATCCAAGCGTTCAGCCCAAAC 
CGGGCAGAGATAGAGCTCACCAATAGAGATACGTCATATGCGGACGACAACGGGCTCAAA 
ACTTTTGGATTCTTCACCCCAGTGAGTGCAGCAAATTTGTTCGAGAAAAGTTCTCAAGGC 
ATATCGCTAAGGAGCCCATGGCAAGGTGGCACCCAATACCTCGCAGTGACATACCTACCA 
AGTGGTCAAGATGAAGATGTATCCGCAACTGATCAGCTGCCCACATTGGAATAT GAACTC 
GTGGCAGAAGCGTTTGGAGACCCTGTTGACCCACCGGTTTTCGCTTCATTGACGGGAGCA 
ACCCCAAGCACCTCCACCCCCCCATCAGATGTTGCGGAAGATGAACAAATCTCCGAGGCA 
ACAGAAGAAGACTCAAGCAGTTTCCCCATCGTGTGGATTGGGCTGGGTGTCATTGGCTTA 
GGCATAAT CAT T GG T T T GAT CT T T G CGC T G AG AAG AAAG AAT 

>RXN0 07 8 7 -downstream 
TAAGCCCT AAAAGAT AAAGAGT C 



>RXN00 818-upstream 

TTCCCAATGCGCAACCCCAGCACGTCACTTCAATCTCATTGGTAACTTTAGTTTCTTTCT 
CAGTCTTGGAAAGTTGCCAAAAAGCGCTAAACTATGCGGT 

>RXN00818 

GTGAAGCACCCAGATCCCGCCCAAAAAGTAGAGGGCACCACTGCGACCACCCCCACAAAG 
GTGGCTGCTTTTTTCGATCTGGACAAGAC CATCATCGCCATGAGTTCCACCTACGCCTAC 
GGCCGTGAGTTCATGAACAGCGGGCTCATCTCCCCTGTCGAAGCCCTGCAATTAAGCCTC 
GCGCAAGCAACGTACATGTTCGCCGGCCACACCAGTGAACAAATGGACAACACCCGCGAC 
CAACTCACCGCCATGATCCGCGGCTGGGAAGTCCAACAGGTGCGCTCGATCGCGGAGGAA 
ACCATGCATTCGGTGGTCACTCCCACCATCTACGCAGAGGCCCGCGAACTGATCGAGCAC 
CACCAGGAGCTCGGCCACGATGTCATCATCATTTCCGCCTCTGTGAAAGAACTGGTGGAA 
CCCATCGCCCGCGAACTGGGTGTACATAAAACTGTCACCACCGTGCTTGAAGCCCACGAC 
GGTATGTACACCGGTGAAGTGCTGTTTTACTGCAAAGGCGACGCTAAAGCGCAGTCCATC 
CTGGATCTCGCCGAGGCGAACAATTACGACCTTTCCTTAAGCTTCGCCTACTCCGATTCC 
TTCACGGACCTGCCCATGTTGGAAGCTGTCGGCAACCCGGCCGCCGTCAACCCCGACCGC 
GCGCTGAAGAAAATCGCCCTTGAACAGGGGTGGAAAATCTTAAGCTTCAAAAACCCTGAA 
CCGCTGTTCCAAATGCCCAGCACCCGCGACGTCGGCATCGGAACCGGAGTTGTTGCCGGC 
ATCGCAGCTGTTACAGCAGGTAGTATCTGGTGGATGAAACGCGCACGGCGCGGATCGGCC 

>RXN00818-downstream 
TGAGCCTCACCTGACAGCAGTTA 



>RXN0 0820-upstream 

ACTTCCACCACCCCAAACCATCGTTTCTTTCGAAGACGCACCAACCCTCACCGGCCAGGA 
CCTGGGCTTTTCGCAGTGGCGCACTGTCACCCAGGAGATG 

>RXN00820 

GTGAACACCTTGGCGGACGCAACTGATGATCAGCAGTGGATTCACACTGATCCTGAGCGC 
GCCAAGGACGGTCCTTTTGGTGGCGCAATTGCCCACGGTTTCCTCACCTTGTCCATGATC 
ATTCCGTTCTGGGGCGAGCTTCTCGATGTCACCGGCGTGACCACCAAGGTGAACTATGGC 
CTGGATAAGGTGCGTTTCACCTCTCCCGTCAAGGTCGGTTCCCGCATCCGCATGGGCGCT 
GTGGTCCGTGAGATCTCTGAGGTGAAGGGCAATGGCCTGCACCTGGTCGCCGATGGCACT 
ATTGAGATCGAAGGGCAGGAGCGCCCGGCCGTCGTAGCTACCTTCCTCACCCGCTTCTAC 
GCT 

>RXN0082 0-downstream 
TAAAAGCTTGCTTCTCGACGCAA 
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>RXN00 8 6 6-upstream 

GCATCAACGTAGGAGATCCTCGACTTCCAATTATGGCTCCAAATGAGCAGGAACTTGAGG 
CTCTCCGAGAAGACATGAAAAAAGCTGGAGTTCTATAAAT 

>RXN00866 

ATGAATGATTCCCGAAATCGCGGCCGGAAGGTTACCCGCAAGGCGGGCCCACCAGAAGCT 
GGTCAGGAAAACCATCTGGATACCCCTGTCTTTCAGGCACCAGATGCTTCCTCTAACCAG 
AGCGCTGTAAAAGCTGAGACCGCCGGAAACGACAATCGGGATGCTGCGCAAGGTGCTCAA 
GGATCCCAAGATTCTCAGGGTTCCCAGAACGCTCAAGGTTCCCAGAACCGCGAGTCCGGA 
AACAACAACCGCAACCGTTCCAACAACAACCGTCGCGGTGGTCGTGGACGTCGTGGATCC 
GGAAACGCCAAT GAGGGCGCGAACAACAACAGCGGTAACCAGAACCGTCAGGGCGGAAAC 
CGTGGCAACCGCGGTGGCGGACGCCGAAACGTTGTTAAGTCGATGCAGGGTGCGGATCTG 
ACCCAGCGCCTGCCAGAGCCACCAAAGGCACCGGCAAACGGTCTGCGTATTTACGCACTT 
GGTGGCATTTCCGAAATCGGTCGCAACATGACCGTGTTTGAGTACAACAACCGTCTGCTC 
ATCGTGGACTGTGGTGTGCTCTTCCCATCTTCAGGTGAGCCAGGCGTTGACCTGATTCTT 
CCTGACTTCGGCCCAATTGAGGATCACCTGCACCGCGTCGATGCATTGGTGGTTACTCAC 
GGACACGAAGACCACATTGGTGCTATTCCCTGGCTGCTGAAGCTGCGCAACGATATCCCA 
ATCTTGGCATCCCGTTTCACCTTGGCTCTGATTGCAGCTAAGTGTAAGGAACACCGTCAG 
CGTCCGAAGCTGATCGAGGTCAACGAGCAGTCCAATGAGGACCGCGGACCGTTCAACATT 
CGCTTCTGGGCTGTTAACCACTCCATCCCAGACTGCCTTGGTCTTGCTATCAAGACTCCT 
GCTGGTTTGGTCATCCACACCGGTGACATCAAGCTGGATCAGACTCCTCCTGATGGACGC 
CCAACT 



>RXN0 087 7-upstream 

AAATAATGGGGCTCGCCGGTGATGGTTCCCGCCGGGCATTCAACGGTGACGGAAGAGGTG 
GC AG AC AT GAT GAAAAC T C TAGCAAC T AG T AT C GG T C AC T 

>RXN00877 

ATGACTGTTGAACACCTGCTCAAGCCCAGCACCTTGCCCTACCAGCTGCCCGATTTCGCA 
GCGATCAAGGTGGCTGATTTCCCGCCCGCCTTCGAACTCGCATTAGCTGAACACGATGCT 
GAAATTACAGCGATCGCTACCAATGAGGACGCTCCTACCTGGGAGAACACCATTGAGGCC 
CTGGAACGCGCAGGCCTGTCCCTCAACCGCGTCGCCGCCGTATTCTTCAACTTGCAGGGC 
ACCGATTCCTCCCCTGAAATGGATGAAATCGCAGCCACTATCGCGCCGAAACTCTCCGCG 
CATTCGGATGCGATTTTCCACAATGCTGCGCTTTTCGCGCGCATTGAGGCCGTAGAAGCA 
CCGGCCGACGAGGAATCGCAACGCCTGTTGTCCCACACCAAGCGCGCTTTTCGACGTCGC 
GGTGCAGCACTCAACGCCGACGGCAAGGCCCGACTGAGCACCATCAACCAGCGCCTATCG 
GCACTGTCCGAACAGTTCGGCCGCAACCTGCTTCAGGACACCCGCGATCTGGCGGTCAAC 
TTTGAAGAATCTGAACTTGCCGGTTTTAGCGAAGCCCGCATATCCGCCGCCGCTGACTAC 
GCAGCAGCAGTTGGCACCGAAGGCTACGTGGTTCCACTGGAACTGCCCACCGTGCAGTCA 
GAGCAGGCAGTAT TAACCGAATCCGCCTCGCGTGCAAAGCTTTATGAAGCCTCCCAGAAG 
CGTGGCGCCAGCCTGAACAAGGACGTGCTGCTCGAAACCGTGCGTCTGCGTGCTGAACGC 
GCCACACTTTTAGGCTACGACACCCACGCCGATTACGTCATCGAAGAAGAAACCGCCGAT 
GACGTCGCAGCCGTGCGCGCCTTGCTTTATGATCTCGCCCCAGCCGCCTCTGCCAATGCG 
AAAG C C G AAT AC AAAC T C T C C G C AG AAG AAG C AG AAG AAC AC G G C C AAAAAG TCGGCGCA 
GCTGACTGGAGCTTCTGGGAAGCCAAAGTCCGCGCCCGCGACTACGCCCTGGACGAAACC 
GAACTGCGCAACTACTTCCCATTGAACCAAGTACTCCGTGACGGCGTCTTCTTCGCTGCT 
AACCGCCTCTACGGAATCACCGTGGAACCACGCCCTGACCTGCGCGGTTACGCCGAGGGC 
GTGGACGTCTGGGAAGTCCTCGATTCTGACGGCTCCGGCATCGGCCTGATCCTTACCGAC 
TACTACGGCCGACCATCCAAGCGGGGCGGCGCTTGGATGTCCAGCTTTGTCGACCAATCC 
GAGCTGCTAGGCACCAAGCCAGTCGTGGTCAACGTTATGGGTATTACCAAACCAACCACC 
GGCGAAGCACTACTCAGCCTCGATGAAGTAACCACCATCTTCCACGAATTCGGCCACGGC 
CTGCACGGCTTGCTGTCCAAGGTGCGCTACCCAAGCTTCTCCGGAACCTCCGTGCCCCGC 
GACTACGTAGAATTCCCCTCCCAGATCAACGAAAACTGGGCATTCGACCCTGCAGTAGTC 
CGCAACTACGCCCGCCACGTGGACACCGGCGACATCATTCCAGACTCCCTGCTTGAGGCA 
GTGGAAGCATGTGGCATTTCAGACAGAGTGGTGGAACATGTGAGTACTTGTCCCCATCTA 
TTATCGACCTGCCCTGTCTCTCCCTGTCCACAGCGGATGCCGCAC 

>RXN0 0 8 7 7 -do wns t r earn 

T AG T C AAT GACAT T G AC C AAT T A 
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>RXN00 90 5-upstream 

CGCTGCCCCTCTATGCTGCTCCTAGTTACCCCTGCACAAATAGCGGTTTTTCTCACGCAT 
TCTGCATCGAGTCGGGTCGACGTATATAAGGTGGAAAGGC 

>RXN00905 

ATGACCCAATTCGAAAACGCGCAAGTACTTAAAGAGAACATCGAAAACCAACGCGAGCAG 
ATCTTTACCCAGTTGAAAGAAATTGTGTCTTTCAACTCCGTGCACAGCGATCCAAACCTA 
CTGGAGGACTACGCCGGCGCGAAAGAATGGGTAAAAGAAACACTGACCAACGCAGGTCTC 
ACCGTCAGCGAATTCGCTGCCGAAGATGGAACCACCAACTTCATCGGCACCCGCAAGGGC 
TCCGAAGGTGCACCAAAGGTACTGCTGTACAGCCACTTCGACGTTGTCCCATCCGGCCCT 
TTGGATCTCTGGGACACCAATCCTTTTGAACTCACCGAGCGCGACGCTGGCCACGGCACC 
CGCTGGTACGGCCGCGGCGCCGCTGACTGCAAGGGCAACCTGGTCATGCACCTCGCAGCA 
CTGCGCGCCGTCGAAGCCAGCGGCGACACCACACTCAACCTCACCTACGTGGTCGAGGGC 
TCCGAGGAAATGGGAGGCGGAGCGCTCAGCGCGCTCAT CAAGGACAAGCCTGAGCTTTTC 
GACGCAGATGTCATCTTGATTGCAGACAGCGGAAACGCTTCCGTGGGCACCCCAACCTTG 
ACCACTACCCTGCGCGGTGGCGGACAGGTCACCGTCACCGTGGACACCCTTGAAGGCGCT 
GTTCACTCCGGCCAGAACGGTGGCGCTGCCCCAGATGCTGTTGCTGCTCTCGTGCGCGTT 
CTGGATACTTTGCGCGATGAACACGGACGCACCGTTATCGACGGCTGTCAACACCACCGC 
AAACTGGAAGGGCGAGCCTTA 

>RXN00 905-downstream 
TGATCCAGAGACTTTCCGCAGCG 

>RXN00 94 8 -upstream 

ACACCCTCCAAATGATCTCGTAAAACAGTATTGAATTTAGGTACGACTCTAATCGTACCT 
TGCCCTCAAGCCAAGCTAGTTGTACGATCAAACTCGTTGT 

>RXN00948 

ATGGCAAACGTCGTACTAGTCGATCGAATGGAGCCTTTGGTGTCCAAGCTGTTTACCCCA 
ATTCAAATCCGCGACATCACCATCCCCAACCGCGTGTGGATGTCACCGATGTGCACCTAC 
TCTGCAGCCACCGGTTCAGGTCTTCCCACCGATTTTCACCAGGCTCATTACGCAGCTCGC 
GCAGCAGGTGGTGTCGGATTAGTCATGGTTGAAGCAACTGGAGTGAACCCCGTAGCTCCC 
ATCTCCCCAGTCGACCTTGGACTTTGGAGCCATGACCAAATTGAACCATTCTCCCGAGTG 
ACAGCAGCTATTCGCGCCGGTGGGGCAGTACCGGCCGTTCAATTAGCCCATGCTGGCCGC 
AAGGCATCCACCGATGCTCCGTGGAATGGTGGCGGATATGTTGGACCAGAAACCAATGGA 
TGGGAGACTGTCGGCCCCAGCCCTCTGGCATTCCCAGGTTTGCCTGCTCCGCGCGAGCTG 
ACGGTTTCAGAAATCCAAGAGGTTGTGCAGCAGTTCGCTGGCGCCGCCGTTCGTGCCGAT 
CAGGCTGGTTTTGATGTCGTGGAAATTCACGCAGCACACGGCTACCTTTTGCATAACTTC 
CTTTCTCCGATCTCCAACAAGCGCACCGATTCATACGGCGGATCTTTAGAAAACCGCGCT 
CGCATCGTGCTCGAAGTCATTGATGCAATCCGCGCAGTGTGGCCAGAGGAAAAGCCTGTA 
TTCATGCGCATTTCCACCACCGACTGGGTGGAGGAAAACCCACAGGATGATCGCGAGTCC 
TGGACGCTGAGCCAAAGCAGGCAGCTGGCTTTGTGGGCATCCGAGCACGGAGTTGATTTG 
ATCGATGCCTCTTCTGGTGGCCTCGACATCGTCCCCATTCCGCATGACCGCGATTACCAA 
ACCGCGAAGGCCGCAGATCTTCACGCAAGTACCGGAGTGACAGTCGCTGCTGTGGGGCGC 
ATTGATGACGCCCAAACTGCGCACAATTTGGTTGATTCTGGCGATGTCAATGCAGTTTTC 
CTCGGCCGTCCACTGCTCAAGGATCCTTCCTGGGCAAACCAAGCAGCCCTCGCACTAGGT 
GCGGAACCCAGGTATGTTCACCAATACGACTACGTACTT 

>RXN0094 8-downstream 
TAAAGGAGAGTTGACATGAAGGT 



>RXN00982-upstream 

GAAAACAAACGTCCTTGAAGCCGTAATGCCCCGTTCGACAATAAAAAGGGTAGTAGCAGT 
TCTTGCCGCCTCGACTGCGCTTAGCCCCTTTTTGGTATCA 

>RXN00982 

ATGCCCACTGCAGCAGCGCAAGAAAACATCCGCTGGGAAGAATGCCCACCTCAGGTAGAT 
ATTGCCTCCGCTCAATGTGGCAGCATCGACGTGCCCATGCACTATTCTGATCCCTCACTT 
GGCGATATCAGCGTGGGCTTTGTCAAGGTCCCTGCCCAAGGCGAAAAGCACGGCACCATC 
TTCGGTAACTCCGGTGGCCCTGGTGGCGATGCCTATAGCTTCTTCGGCAGCCAATCCATG 
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AACTGGCCAGAAGCCATGTACCAAAACTACGACCTCGTTGCAGTGCAGCCTCGCGGAATG 
GTCGGCTCCACACCGGTTAACTGCGACAACATCGCACCAGGATACGATTTCCTCTCGCTG 
CTCACCCGCGAAGGCGCTTTCGTTAAAGAATCCTGCGAGATCGGCACCCCCGGCTACACC 
TCCAGCCTGACCACCGACAACACCGCCAACGACTGGGAGCGCGTCCGCCAAGCACTTGGC 
GATGACAAGATCTCCATCTTCGGACTGTCCTACGGAACCTACCTCGGATCGGTCTACGCC 
ACCCGCTACCCACAGCACACCGACAAGGTTGTCCTCGATTCCGCAATGGCGCCCAGCCTG 
GCATGGAACGGCATCATGGCCTCCCAAGAACAGGGCTACAAAAACTCCCTCAACGACTTC 
TTCACCTGGGTTGCAGAAAACAACGACACGTATGGCCTCGGCACTACCCCACTAGCCGTG 
TACCAAAACTGGTCAAACAAGATCGTCGCCGAAACCGGAACCAACCCAACCGTTGCTCCA 
CCACCAGCACAAGTTGGCGATGTCCCACCAGCATTCGCATGGGCCGGCCAAGCAGGCGCA 
GACATGATGACCGCCACCAACCCAACCTCCGTGCAACTCCAGGGCCTTGCCACCCAGCTC 
CTAAACCCTGGATCCAACCAGTCACTGAGCCCTCTGCTCAACGTCACCCGCGCCTACATT 
CCACAGCCATCAACCTGGCCCATGCTCGCAGGCGCCATCTCAGGGCAAACACCCATCCCT 
GACGTAACTGACACCGGCGACGACCCATACGTCATCGAAAGCATCAACGCCAGCGTCAAC 
ATGCAGCGCATGGTCATGTGCAACGAAAACACCGTCGCACCAGACCCAGTAGCAATGGCA 
CGCATGGCCTGGACAAGCATGGTCACCGGCGACGTCTTTGACATTTACTCCGTTAAATTC 
AGCTCCGGACAAGCCTGCTCCGGCATCACCCCAACAAGCGGCCGCCAGCCAACCGACGGA 
TCTCAACTAGCAGTCCAACCACTACTCCTCCAGGGAACCAGCGACCCACAAACCCCATAC 
TGGACCCACAACGAGCTTGCCGACGCCAT GAACGCCCACGTGGTCACCGTCAACGGACCA 
GGACACGGCCAATCCATCGGCGGCACCAACCAAGCAATCAACGACATTGTTGTGGACTAC 
CTCCGCACCGGACACACCGACGCCACCTGGGTCGAAGGCAACACACCCACCCCAATTACG 
GCTGGC 

>RXN00 98 2 -downstream 
TAATTGCTTTCCACTTAGTAGAT 



>RXN00 983-upstream 

GTGAGAAAACAGTGGCTCAAATATCGACATCTTCTACTCACAGTTCAACCTGTCGTGGCT 
GGAGGCCGGCTGCATTGGTGTCGACGCCGATGAAACGTCC 

>RXN00983 

GTGACTGCAGGTGAAACCACCACTATGAATGTCACGTTGACCAATCCTTTCGACAACGCA 
ATTTTTGACCGAGCAGTCTCCCTTGAACGTCCCGAAGGATGGCAAGCTGAGGATGTTCGT 
GTGTCGATCCCATCTGGAGAATCTGTCACAATCCCAGTCCAGGTCACAGCACCGCTGGTA 
GCCGACAACGGTGAACTTCCAGTGGAGGTGTCCATTCTTGATGGAGCAGACCGCTACACG 
GGTCGTCTCAATCTCACTGTTCAGGGTGGGCAAGAACCTGCACCAACTTCAGTGAAGGTG 
AGCATTCCAAATCTCAAGGACACTTATGTAGCAGGGGAGAAGATCAGCATTAACTTTGCG 
GTCAACAACCCGTTTGACGTTACGGTTAATTCGGTGCCAAGCCTGGGGGAAGGCGAGAAC 
TGGATGCCTGCAAACCTACGCGGATTTGATCCAGAGCAGGGTACTCCCAACTGTCGTTAC 
AAGAATT T AG GCGCGAAT AAG AGC T AT GAC T GCACCACAACT ACC TAT GAAGT CAGCGAT 
TTGGATGTAGAACGCGGATACGTGGATATTCCAACGGTATGGACGTTTACTAACTCCGCA 
GGCGAAACGGTATGGTCCAAAAACGTTGATGTGCCTCGAGTTGAACTCAATGGAACACAG 
GATGCTGTCACTGATGCAATCGTAACGGTTGATCCCATCAACCCAGTTCATTCCAACGGC 
CAGAGCCAAACTGTTGAGGTCCAGGCTAATGTCACCTCAGAGGGAGATCTGCCAGCTGGA 
TCTAAGGTGGCCTTTTATCTAGATTCATCGCCCATTGATACCGCAGCTGTTGATGCGGAA 
GGGCATGCCAGCATCTCGATTGATGTGGACAACATCGCAAGCGAGCAGCCTGAACGCACA 
TTTGAGGTTCGCGCCCGACTCGTCGTTCCAGAAGATGCACCACGATCAATCGCGCGTGAT 
GCCTTGGCACGTTTTACAGTCCTGTCTGAACAAGTGCAGCAGAACTCCTTGGTGAT CATG 
AATCATCCAGATGTGTTTTCTGATGGACAAACAAAGACTATTGTCATCGCAGCGAAGGCG 
ACAGCACACGATGGATCGCCGGTGGCTATCGGTACTCTCATTGCATTTCGCGTCAACGGT 
ATTGAGCGGGACGTGGTTCCAACTAACGCGCAAGGAACAGCAAAGCTTCAGCTAGACCTC 
AAG C C AG T AAAT AC TG AAGAC GAG GAAT AT GAAG T AAC AG T T GAAGCC GAG CTGGAT GAA 
TTGACTGCTCAGACCACGTTCAAAGTACTTGCTGGTGAGGAAGAGGAACCCACCAGCACC 
GAAGAACAACCGTCAGAAACTGAGCAGCCTTCTGAACCTGAAGAGGAATCGACTGGTGTT 
GCTGGAAGCTCTAACGGTGGCAGTTTTGTCGCGCTTTTAGCGCTGCTGGCAGCGCTTGGT 
GGCATCGTCGGTGCAGTCCTCGGATTGCTTAAGTTG 

>RXN0 098 3-downst ream 
TAGGTGGCTGGGGGCGTCGAAAA 
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>RXN0 101 4-upst ream 

TCTTAAAGTTTTCTAGCAATCCACACTAGGCGCGAACTATCGTGGTGTCATTGCGCACCT 
TCTAAGGGTAGCGCCCCCTCAAATTTCAAGGAGCATTAAA 

>RXN01014 

TTGACGTCCACTAATCTCACCCGACAGGAAGCTTCGGATCGTTCGAGGTTACTGAGTGTA 
GAAAACTATGACATTGCACTTGATCTCAACAACGGTGATGAGTTTTTTAGTTCCTCCACC 
GTTGTCAGCTTCACTGTCAGGAAGGCTGGCGATACCTTTATTGATCTCCGCGCAGCAAGC 
GTTGAGGAGGTTCGCCTGGACAATGTGTCCATCAAAGATGAGGCTCTAACCCTTGGCAAG 
AACGGCTACGACGAGACGTTCGGCATCGCCCTGAAGGGTCTTACTCCCGGCGCGCACACC 
TTGCGGGTAACGGCGTCTATCCCCTATTCCCGCACCGGTGAAGGCCTGCACCGCATGGTG 
GATCCAGCAGACAATGAGGTGTATTTGTACACCCAGTTTGAGACCGCCGATGCCAAGCGT 
ATGTTCGCGTGTTTCGATCAGCCAGACCTCAAGGCTACCTATGATCTGAACATCAAAACT 
CCTAAGGGTTGGAAGATCATTTCCAACTCTGAGCAGCAGGTTTCCACTCAGCACACTGAT 
TACGATACCCACATTTCCCGAGTGGACTATCCCCTCTCCACCTACCTGATTGCGGTGTGC 
GCGGGTCGTTACCACGAGGTGTGCGATGTCTGGAAGGGTACGCTCACCCACCATGCAGAA 
ACACCTGCCGATCAGCCAACTGAGCTGACTGTTCCGCTTGCTCTCTACTGCCGCAGTTCT 
TTGGCTAAAGATCTTGATGCGGTGCGTCTGTTTACCGAAACGAAGCAGGGCTTTGATTGG 
TACCACCGCAACTTCGGTGTGGCGTACCCATTCGGCAAGTACGATCAGATCTTCGTCCCT 
GAATTTAATGCTGGCGCGATGGAGAACGCCGGCGCTGTCACCATCCGCGATGAGTACGTT 
TTTGCATCCAAGGCAACCCGTTACCGCTACGAGCGCCGCGCTGAAACCATCCTTCACGAG 
CTCGCTCACATGTGGTTCGGTGTGCTGGTGACCATGCAGTGGTGGGATGATCTGTGGCTC 
AACGAGTCCTTCGCCACTTGGTCCGCGGCAATTTCTCAGGCTGAGGAAACTGAATACAAC 
ACTGCATGGGTGACTTTCGCCAATGTGGAGAAGTCGTGGGCGTACCAGCAGGATCAGCTG 
CCTTCCACCCACCCGGTGTTCTCTGACGGATACGACATTGAGACTGTCGACCAGAACTTC 
GACGGCATCACCTACGCAAAGGGCGCCTCGGTGCTCAAGCAGCTGCAGGCATACGTTGGC 
CGTGAGGAATTCCTGGCAGGCGTACGCAGGCACTTTGCCAACCACGCATGGGGCAACGCC 
AGCTTTGATGATCTGCTCGGCGCCCTCGAGCAGTCCTCCGGCCGCGACCTCTCCGACTGG 
GCAAACCAGTGGCTCAAGACCACCGGCAT CAACACCCTCGGCGCAAAGTTCAC CACCGAC 
AACGGCAAATACACCTCCTTCTCCGTCACCCAGACCGGCGCCGCGCCGGGTGCCGGTGAG 
CTGCGGACTCACCGCATCGCGGTGGGTCTTTATAAGCTTGTCGACGGATCCCTCAACCGC 
TACGCACGAGTAGAACTTGACTGCAGTGGCGCGTCGACAAGCGTTGAAGAGATCGTTGGA 
CTTGAGCAGGCTGACTTCGTGCTGGTCAACGATGATGATCTGACGTATGCGCTGCTGGAT 
CTGGATGATGATTCACGCAATTTTGTCATCGACAATATTGATAAGTTCAGCGACCCTATG 
CCTCGCACGCTGGTGTGGTCCGCTGCGTGGGAGATGACTCGCGCTGGTCAGATGAAGGCT 
CGTGATTTCATCGCGCTGGTTGCTCGTGGCGCTGCTGCGGAAACTGAAATTGCTGTGCTG 
GAGCGCATTCTCGCGCAGGCTACCTCTGCGCTGAAGAGCTACGCCGACCCAGCGTGGGCA 
GAAGCAACTGGAAATGACCTGCTGGCCGATGCTTTCCTTGAGGGTGCTCGCTCCGCAGAA 
CCAGACTCCGACACTCAGTTGGCGTTCATTCAGGCTCTGGCAAAAGCAACGCTCAATGAT 
GCTGCTGCCGATTACTTCCGCGACATTCTTGCCGGCAACGTCGAAGGCCTGACCGTGGAT 
CCTGACCTGCGTTGGTGGGCACTGACTGCGCTTATCGCCCGTGGTGACATCGAGGCTGTC 
GAAGATGCAATCGCCGCTGAACTTTCCCGCGACAACTCCAGTGCCTCCTTCCTCGCATCA 
CTTCGAGCCGGTGCCGCTGTGAACACTGAAGAAGTGAAGGCTGCTGCATACAAGCATGTC 
ACGGCAGTTGATAGTGGCCTATCCAACCTGGAGCTGCGCCACAAGATTGAAGGCCTCACA 
TTCACTGGCTCTTCTGAACTGCTGCAAGCCTACAACGAGCAGTACTTCGAAATCCTTGAT 
GATGTGTGGGCGAACTTCTCCGGCGAAATGGCACAGCAGATCGTCCTCGGACTGTTCCCT 
TCATGGAACGTTTCCGAAGAGGGTCTCAAGCGTACCGACGAGTTTCTTGATGGCGAACAT 
GTCGCAGGCATCAAGCGAATTGTTTCCGAATCCCTCGACCGCACTGCCCGTGCTCTGCGC 
AACCGTGCGGCAGATGCTGCG 

>RXN0 10 14 -downstream 

T AAGT AAAAGAT T C TCAAT CCC A 



>RXN0104 6-upstream 

TAGCGATCCTAGGCAAAATGCACCAGCTAACCCCACCGCTCAACCGCCATCTGCCCCCAC 
CTCACACTCAT CACAGCAGGGTCTCCCTCCGGGCGCCATT 

>RXN0104 6 
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ATGATCCCTTTTCCAGGGCAACCGCAGCAGCAAAGCGCACCCAATGACGAGACCCGTTTC 
AT C GAC C T T AAC G AACGT C AT AAAGAT GAT G AAC CAGCC C TGTTTCGC GAT GAT G T TAT T 
GATCAAACTCTCGCTATTTTGATCAGTAAAAATAAGCCCAATGCGCTACTCGTTGGGCCT 
GCCGGTACAGGTAAATCCCGTATCGCAGAAGATATTGCGCGCCGCCTTGCCAATGATGAC 
GTATCTATTCCCGATCAGCTTGTCGGCCACCGTATTCTTGATGTCTCCATTGCAGAGCTT 
GTTGCTGGTGCTGGCGTTGTTGGTCAGCTCAAGAAACGCATTCTGGATCTCATCAAGTAT 
GCGACCGACCCGAGTAACAAAGTCATTATCTTTATTGACGAGATTCACCAAATTGCTGGT 
GATCAGTCCAGTCACAGTGGATCGCAAGCCAAAGTTGCTCAGATTCTCAAACCCTATCTT 
GCCCGTGGTGACCTTCGTGTTATTGGTGCCACCACCACCCAGGAAGCTCGTGACTTCGAT 
CATGATCCAGCCCTCAAACGCCGTTTTAGCAGAGTAAATGTCGATGAATTTGATCGAGAT 
C AAAC GC T C AC TAT T C T T CAT G C T GC AC GT GAT G GT T AC C T C AAAC AT T T C AAC AACGC T 
GTCACGGTATCTGACGACGTACTGGGCTATGTCTACACCTACTCGCAGCAATTCAACCCA 
GGCAATACAGCACAACCTGATGCAGCACTGACGCTGTTTGATAAGGCGTTGGCTTCCCTA 
ACTATGGAGAAACAGCGTCTGATCAACAACCATGTCATTGCGCCGTCGCTCAAGTTCCCT 
GTGTCAGAAAGGCACATCCATAACACCGCTCGCAAACTTGCCTTTGGCTCTCAAGTGCCA 
GCCTCCATCAATACTGATGATGCTCGTGACAAACTCGAAACGTTGTTTGGTCAAGATCAT 
ATTATTGAGCCAGTACTCACCGCTATCAAGCGTGAACAGCTTGGTATTTTCCCTCGCACC 
AAACCATTGAGCTGGGTGTTTGCTGGTTCATCTGGTGTGGGTAAAACAGAAATGGCGCGT 
ATTCTCTCTCGCGCCATTAATGGCGGCGATCCCATCATTATCAATGGTCCCGAATACATT 
AGTCCTGAGTCCATTACTGGCCTTATCGGATCATCCGATGGCTATATCGGCTCTAATTCT 
AAGCGTGCTAAACCACTCGACCCGCTGATTTCTAATCCGCGTCAGGTGATTGTGCTCGAT 
GAATTTGAGAAGTCTCACCCTCATTTCCAGCAATTGTTCATGGCAGCTCTTGATACAGGC 
ACTATGGCGATGGCTAATGGCACGACATTGAATTTCTCTCAGGCCATTATCATTGCCACC 
ACC AAT GCAGCCCGCGAC AAAAT CGG T CG T GACAGCT T T GGAT T CG AT T CAG AT AAT T C A 
GGTGTCCTCGGTTCTGCTCAAGCAGCAACTGATCCGCGTGCACAGGAACGCCTCAAGTCA 
CTGATGTCCAAGGATTTCCTGTTGAACTGCTCAACCGTTTCCAGAATATCTTTGCCTTCA 
ACCGCATTGATGCAGGCACCTACCGTGAGATTCTGGACAATCTCTACCAGCGTCGCCGTG 
ACGCCGTGCTGCTTAGCCACCCCGCATTACGCAGCACAGATCCCTGCAGATATTGATTCA 
GACACTCTTGATCAGCTGGTGGAAACCACCTTTATCTCAGATTTTGGTGCACGTCCTGCT 
GCACGCACCATCGAAGACCACATCGCATCCTTGCTGATG 

>RXN010 4 6-downstream 

T GAC CAACCTT T TAG GAG T AC AT 



>RXN0112 0-upstream 

ACAGGTAAAGCGCTAAGATGGAACAACCCATTGCCAATATTGTTGGTTAGAGTTGTACGC 
AGTAAATCTTTTCAATCGTGGAAGCGGGTCTCACAGTCTA 

>RXN01120 

ATGGCACGTATGCAGGAAAGCGCCGATCTGCTCAAATGTTCCTTCTGCGGAAAGAGCCAA 
AAGCAGGTAAAAAAACTCATCGCGGGTGGCGCCGTATATATCTGTGATGAGTGCATTGAG 
CTGTGCAACGAGATTATTGAAGAAGAACTCGGTCAAGCTCAACACGACGAGCAGGAGCGC 
AACGAGCTCCCCAAGCCGTCGGAGATTTCAGCCTTCCTTGATACTTATGTCATCGGGCAG 
GACCCAGCAAAACGTATCCTGTCGGTTGCGGTGTACAACCATTACAAGCGTCTCCGCGCA 
TCGGAAACCATCGGTCGTCGCAGGAATGACGAGCCTGAAACCGAACTGGITAAGTCCAAT 
ATTTTGATGCTCGGCCCCACTGGCTCCGGCAAGACTTTCCTTGCCCAGACTTTGGCAAAG 
CTGCTGGATGTTCCTTTTGCTATCGCGGATGCCACCTCACTGACCGAGGCTGGTTATGTG 
GGCGAGGATGTGGAAAACATCTTGCTCAAGCTGCTTCAGGCTGCTGATTTTGATGTGGAA 
CGTGCACAGCGCGGCATCATTTACATCGATGAAGTGGACAAGATTTCCCGCAAGTCTGAA 
AACCCATCGATCACTCGCGATGTTTCCGGTGAAGGCGTGCAGCAGGCACTGCTGAAAATT 
TTGGAAGGCACTGTCGCCGCAATCCCACCGCAGGGAGGACGCAAGCACCCCAACCAGGAT 
TTCATCCAGCTGGATACCACCAACATTTTGTTCATCGTTGCTGGTGCGTTCTCTGGTCTG 
GAGAAGGTCATCGCGGACCGCAATGGCAAGAAAGGCTTGGGCTTCGGTGTGGAGGTCTCT 
TCCAAGAAGGAAGAAGCCAACATTGTGGATATCTTCAAGGATGTCCTCCCTGAGGACCTG 
GTGAAGTTTGGTCTCATCCCAGAATTCATTGGGCGTCTGCCAGTCGTTGCCACCGTATCC 
AACCTGGAT CAGAAATCTCTGGTCAAGGTTCTCACGGAGCCTCGTAACTCATTGGTGAAG 
CAGTATCGACGTCTGTTTGAAATGGATGACGCTGTGTTGACCTTTACTGATGATGCTTTG 
GAGGAGATCGCTAATCAGGCACTCGAGCGCAAAACTGGCGCCCGTGGCCTGCGCGCGATC 
ATGGAAGAGATCCTGGTTCCGATCATGTATGACCTCCCAGACCGTAAAGACGTTGGCGAA 
GTCATCATCAACGGTGCCGTTGCCCGTGGCGAAGCCGAACCAGAGATGTTGGAAGCTGTC 
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G C AG AAG AAAAGAC C GC G 

>RXN01120-downstream 
TAGTTGGCAGGAGTTATCACCGG 



>RXN0114 5-upstream 

TAATGTAGTTGTCTGCCCAAGCGAGTTAAACTCCCACGATTTACAGTGGGGGGCAGACAT 
CTTTTCACCAAAATTTTTACGAAAGGCGAGATTTTCTCCC 

>RXN01145 

ATGGCTATTGAACTGCTTTATGATGCTGACGCTGACCTCTCCTTGATCCAGGGCCGTAAG 
GTTGCCATCGTTGGCTACGGCTCCCAGGGCCACGCACACTCCCAGAACCTCCGCGATTCT 
GGCGTTGAGGTTGTCATTGGTCTGCGCGAGGGCTCCAAGTCCGCAGAGAAGGCAAAGGAA 
GCAGGCTTCGAGGTCAAGACCACCGCTGAGGCTGCAGCTTGGGCTGACGTCATCATGCTC 
CTGGCTCCAGACACCTCCCAGGCAGAAATCTTCACCAACGACATCGAGCCAAACCTGAAC 
GCAGGCGACGCACTGCTGTTCGGCCACGGCCTGAACATTCACTTCGACCTGATCAAGCCA 
GCTGACGACAT CATCGTTGGCATGGITGCGCCAAAGGGCCCAGGCCACTTGGTTCGCCGT 
CAGTTCGTTGATGGCAAGGGTGTTCCTTGCCTCATCGCAGTCGACCAGGACCCAACCGGA 
ACCGCACAGGCTCTGACCCTGTCCTACGCAGCAGCAATCGGTGGCGCACGCGCAGGCGTT 
ATCCCAACCACCTTCGAAGCTGAGACCGTCACCGACCTCTTCGGCGAGCAGGCTGTTCTC 
TGCGGTGGCACCGAGGAACTGGTCAAGGTTGGCTTCGAGGTTCTCACCGAAGCTGGCTAC 
GAGCCAGAGATGGCATACTTCGAGGTTCTTCACGAGCTCAAGCTCATCGTTGACCTCATG 
TTCGAAGGTGGCATCAGCAACATGAACTACTCTGTTTCTGACACCGCTGAGTTCGGTGGC 
TACCTCTCCGGCCCACGCGTCATCGATGCAGACACCAAGTCCCGCATGAAGGACATCCTG 
ACCGATATCCAGGACGGCACCTTCACCAAGCGCCTCATCGCAAACGTTGAGAACGGCAAC 
ACCGAGCTTGAGGGCCTTCGTGCTTCCTACAACAACCACCCAATCGAGGAGACCGGCGCT 
AAGCTCCGCGACCTCATGAGCTGGGTCAAGGTTGACGCTCGCGCAGAAACCGCT 

>RXN0114 5-downstream 
TAAGTTTCACCCCTTTGACGGCT 



>RXN01152-upstream 

AGTGAAGGATCTGATGTGGTTTGAACAAGCCCTGGAAGCCTATCTGGTAAATTAACGCCG 
AG T T C AA T C AAG AC AA GC AC AC AG AAG AAAG TGAGGGCTC 

>RXN01152 

ATGCCCTACTCAGGTCCGTTCCAAGCAGGCGACCGCGTTCAGCTCACCGACGCTAAACGC 
CGCCATTTCACCATCATTTTGGAACCAGGAACCACCTACCACACCCACCGTGGACAAATC 
GCACACGATGACATCATCGGCGCCGATGAGGGCACTGTTGTCCACTCCACCATGGGCTCT 
GATTACTTGTGCTTCCGTCACCTCATGGTTGATCACGTGCTGAGCATGCCTCGTGGCGCT 
GCAGTTATTTATCCAAAGGACTCTGCACAGATTCTGGTCGAGGGCGATATTTTCCCTGGC 
GCCCGAGTTCTGGAAGCTGGCGCTGGTTCCGGTGCACTGTCCATGGCGCTGCTTCGTGCA 
GTGGGTGAAAAGGGCAATGTCATCTCCTACGAAATCCGTGAGGATCACCTGGAGTACGCA 
GTCTCCAACGTGGAGGAGTACTTCGGTGAGCGTCCAGCAACCTGGGATCCACGTCTTGGT 
GACCTGAAAGAAGTCACCGTTGAGGATCTCGGCGGACCTGTTGACCGCATCATCTTGGAT 
ATGCTTGAGCCGTGGGAAATGCTGGAGACCTGCAAGGATCTTCTCATCCCTGGTGGTGTG 
TTTATGACGTATGTGGCGACCGTGCCACAGCTGATGAAGGTCATGGAAGGCATCCGCGAG 
CAAAAATGCTTCACGGAGCCACGCGCGTGGGAATCTTTGGTTCGTGATTGGAAGGTGGAG 
GGCTTGGCAACACGCCCTGAGCACCGCATGAATGCCCACACCGCGTTCTTGGTGTTGACC 
AGGCGTTTGGCTGATGGCGTGGAGCCTCCTCGTCCGCAGCGTAAGGCACGTCGA 

>RXN0 1 1 5 2 -do wns t r e am 
TAAAAAGACCTAGTTGGAGGGCG 



>RXN01166-upstream 

ACCGTACCCACAGACACACCAGAATTAACAGAAACAGACTGAAAAACAACATCGCTCGAC 
ATGCGCGTAATCCTAACCCGCGCACACTAATGTGGCCGAT 
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>RXN01166 

ATGGGCTACACCAACCTCAACGACACACGGGTCTTGCGCGCCGGGTCATGTGATGCCTGG 
TGGCGCACGATGTCTCCGCTAGTGCAGCAGGGAAGTGAGGCAGTCTTTCGGCGCATCATG 
GGTCTCTCGCGGCGTCCTGATCGGAAACCTGGCTTTGACGATGTCCCACATTTCGGCGCA 
GCTGTTCGAGTTCCCGGTCTAAAACACGGCACGTTGGTCAATGCTGCACCCTTGAAAGTT 
TTGGGCGCACGGGGCGAGCCCAACCCCGCGAGTTCGTACCGTTTTGAATACATCACCGGT 
GATTCCGCAGGTCGAGCCATCACTGCGACCGGCGCTGTCCTCTTTTCCACACGCCCCTGG 
ACAACCGGCCCGCGTCCCGCGATCGCCATGGCTCCATCCACCCAAGGCGTCGCACAGCAC 
TGCGATCCCTCCCACACCTGCGCCATCGGACTCAACGCATTCTATGACAAACCCTTCGAC 
GCAATCATTGCTTACGAACTCCCCGTCATCCTCTGGTTTCTAGCTCACGGACTTGACGTT 
GTGTTCATCGATTACCCCCGCGACCCCGCAACCGGCGTCCAATACTATTGCGATTCCATC 
GCTGCAGCTAAATCGCTTCTCGACGCCGTCCTCGCCTCCAGACAACTCGGCCTTTCACCG 
GAAGCACCGCTTGGCCTGTGGGGATTCTCCCAAGGAGGCGGCGCCACTGGCTGGGCTGCA 
CAATTGCAGGATTACGCACCTGATGTCCGCCCAAAGGCAGCGGTCGTGGGCGCTCCACCA 
GTGGATCTCTTCCGCGTCTTGGACACTGTCGACGGCGGATTGCTCACCGGAGTGATTGCC 
TACGCCATCGCGGGACTTGCAGTGAACTCTTCAGAGATGTTTGAGGAAATCATGTCGGTG 
TTAAATGAACGCGGAGTCAGTGATGTGCTGAAAAATATCACCAGCTGCGCGGGAGGTTCC 
TTGTTGGCCAGTGGCTACTCGTCTTCCCGCGGGTGGACACATCAGGGCACGCCGCTGGCA 
GACATTCTGGACGATCTGCCACTTGTTGTCGCTGAGTTTGGGAAGCAAAAGCTGGGTCGT 
GTGGCGCCAGAAATCCCAGTGCTGTTGTGGGGCTCTAAAAATGATGATGTCATTCCCATT 
GATCCCATTAGGGAATTGCGTGATAGCTGGGCGGACAAGGGTACGCCATTGACCTGGCAT 
GAATCCCAAGCGCCGCGTGTGCCAGGACGCACAGGTCTCAACCATITCGGGCCCTATTTT 
AGAAACCTGGAAAAGTACTCGGGATGGCTCATAGATCATCTTGTC 

>RXN01166-downstream 
TGAGTGCCGTTTTAAAGGCTCGG 



>RXN01181 

TCTGTACTGCTCGCTCGCGACTTGGTGAACACCCCTTCATCACACCTGTACCCAGAGTCC 
TACTCAGTAATTGCATCCAACGAAGCGTCCAAGCACGGCTTGCAGACCACCATCCTGGAT 
GAGAAGCAGCTTGCTGATCAAGGTTTCGGCGGCATCCTCGCAGTCGGTAACGGCTCCTCC 
CGCAAGCCTCGTCTGCTGCGCATCGATTGGAAGCCACGCAAGGCTAAGAAGTCGATCGCT 
TTGGTTGGCAAGGGCATCACCTTTGACACCGGCGGAATTTCCATCAAGCCTGGCGCAAGC 
ATGGAGAACATGATCTCCGACATGGGTGGATCCGCATCCGTATTGGCCACCATTATCGCT 
GCAGCTCGTTTGAACCTGTCGATCAACGTCTTCGCGTTCCTACCAATGGCTGAGAACATG 
CCATCCGGTGACGCTTTCCGCCCCGGCGATGTCATCACTCATTTCGGTGGTATCACCTCC 
GAAATCTTGAACACCGACGCTGAAGGCCGCCTCATTCTGGCAGATGCCATTGCTTACGCT 
TCTGAAGATAAGCCTGACTACCTCATTGATGCGGCAACCCTGACTGGTGCTCAATTAGTC 
GCTTTAGGCCTGCGGACTTCAGGTGTCATGGGTACCGATGAGTTCCGCGACAGCGTTGCC 
AAGACTGGCCGCGAGGTTGGCGAGCAAGCATGGGCAATGCCTCTTCCTGAAGAGCTCGAT 
GAGCAGGTTAAGTCCCCTGTCGCTGACCTGCGCAATGTCACCAATTCCCGTTTCGCAGGA 
ATGTCTGCTGCGGGTCGTTACTTGCAGGAATTCGTTGGTGCCGACATCGAGTGGGCTCAC 
GTCGATATCGCTGGCCCTGCATACAACACTGCTGGTGAATTCGGTTACACGCCAAAGCGC 
GCAACCGGACAACCAGTGCGCACCTTCGTTCAGGTTCTGAAGGATCTGTCGGAAAGC 

>RXN01181-downstream 

T AAAC GC T AG T T AAAG AT C AG G A 



>RXN0122 6-upstream 

CGTGCGGGGAAATTTAAAGTGATGACAGTGCACGATCATCATGGAGGTTTCCTCACATGG 
TGGCGGGGCCTGTTTTTGCTTGTGGTGGACTCATGGTTGG 

>RXN01226 

ATGGGGGATGTGAATAACTCTCCCCTTTTAGTTGTTGGCCTGGGAAATCCCGGCCCGAAA 
TACGTTGGCACCCGCCACAATATTGGCTTTGAGGTTGCAGAAGAACTAGTGTCGCGCAGC 
TTTGGATCATTTAGTGTGCACAAGCGCTCCAACACCGATATCGCGCAGCTTCCTGGGCTA 
ATTGTGGCCAAGCCGCGCAGCTTTATGAACCTGTCGGGAACTCCGATTCGGGCGCTGTGT 
GACTTCTTTAAGATTTCCCCAGCCAATGTCATCGTGGTGCATGATGAATTGGAGCTTGAT 
TTCGGCTCAGTGAAGCTACGTCAGGGTGGCGGGGATCATGGGCACAATGGTCTGAAATCC 
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ACGTCCAAATCTTTGGGAACTAAGGACTATTGGAAGCTCAGCATGGGTATCGGTAGGCCA 
CCGGGTCGGATGGATCCGGCAAGTTTTGTGTTGAAGCCTTTTGGCAAGCAAGAACTGGCG 
GATATTCCCATCATGGCGGCTGACGCTGCAGATCTCGTCGAAAAGCATTTGCAGCAGGGC 

>RXN012 2 6-downstream 
TAGCTACTTGCGCCGCGCCTCTT 



>RXN0 12 67 -upstream 

TGCTAGTTTTAAAGAGGCGTTGAGGGGTAGTATCGCGTAAGTTTATTAGTGGTTAGCGTA 
GAT T T T T C GAAT T GAAGAT GT T T C T G AAAGG T AT T TAG AT 

>RXN01267 

ATGTATGCAGAAATTAATGGCGGTTTTATTCCAGAGGGCACCGTGCGGGTAAGCGGCGCA 
AAAAACTCTGCTACTAGACTTCTCGCGGCGGCACTGCTAACCGATGAGGTGGTGCATCTT 
GGTAATTTCCCAACCAAGCTTGTGGATGTTGAACATAAAATTCGCTTTATTGAAGAGCTT 
GGCGGAAAAGTGCATGTCGACCATGATGAGCAAATTTTAGTAGTTGATGCTAAGGATCTT 
GCAGCGCGAGAAATGACTACTGATGAACTGAATATTCCGATTCGAACTACTTATCTCCTA 
GCAGCAGCGCAGATTGGGCGTGGGGAAATTGCTCGAGTTCCTTTTCCTGGGGGGTGTGCT 
ATTGGAGGAGGTCCTGCTGGCGGACGAGGATATGATCTTCATCTTATGGTCTGGGAACAG 
CTAGGTTGTAAAATTCTTGAAAAAGATGATCACATTGAAGTAACTGCACCCCAGGGCTTT 
ATCGGGGGAGTTATTGACTTTCCTATTTCTACTGTGGGAGGCACTGAAAACGCGTTACTA 
TGCGCAAGTATTGCTTCAGGGGATACTAAAATTGCCAATGCTTATATTACCCCTGAGATA 
ACTGATCTTATTGAACTTCTGCGACGTATGGGTGCGGAGAT CACTGTCTACGGTACCAGC 
CGTATTCATGTAAAGGGTCGAGCAGGTCTTTTGCAGGGCGCATATATGGACGTAATGCCG 
GATCGTATTGAGGCATTGACGTGGATCGTGTATGGAATTATTTCAGGCGGAAGGATTACC 
GTCGAAGGTGTTCCATTTAGCTCGATGGAAGTTCCTTTTATCCACCTTGAGAAGGCTGGA 
GTGGATCTTTTCCGTAATTCAAGTTCCGTATATATTACACCAGAATGCTTGCCTTCAGGC 
TCAGTTCAGCCATTTGAGCTAGCGTGTGGAACTCACCCCGGAGTAATTTCGGACATGCAG 
GCACTTTTTGTTCTTTTAGGATTAAAAGGTGCAGGAACTTCACGCGTCTATGACTATCGA 
TACCCAGAAAGAATTGCATTTGTTGAGGAATTGACAAATCTAGTTTCGGGCGACAAATTA 
AGTGCAGAGGCTGGCAAGATCACTATCCAGGGAGATGCTACTTTCCGGCCAGGATATGCG 
AACTCAACTGATCTACGTGGTTCTATGGCTGTTGTTTTAGCGGCGCTTTGCGCTGATGGA 
AAGTCCACGATTAATAACGTCCATATGGCGTTACGTGGGTACAACGAGTTGGATAAAAAA 
CTTCGTTTACTTGGTGCGGATTTAACTATCAGAGAAGGCGAAGTTCCTTCACCT 

>RXN012 67-downstream 

T AAGAACGAAAGT T T TACATTGA 



>RXN0 127 7 -upstream 

TACTACTCGGTTCACGTTTACGTCGGCTGATCCAATTGGAGGCGCCCTCGGAAGCCGCCT 
TAAAAAACCTGCCGGTCAAAAGATCACTAACCTGAACTTC 

>RXN01277 

ATGACTGATTACACGTTCCTCGAAGACATTGACACCCCGGAAGCGCTCGCGTGGGCGGAA 
AAATGGTCGGGGGAAAGCGTCGAAAAGCTAAAAAGCCCAGCCAAGGACGCCCTGGAAGCC 
AGGCTGCTGGCTGCGTTGGACACCGATGATCGCATTGCCTACGTGAGCCGGCGCGGTGAG 
AAGCTGTACAACTTTTGGCGGGACGCGCAGCATCCGCGTGGAGTGTGGCGCACGACCACG 
TTGGAGTCGTATGAAAGTGACCAGCCGGAGTGGGACGTGCTCATTGATGTGGATGCGTTG 
GCGGAGGATGAGGGCGAAAACTGGGTATGGAAGGGCGCGGTTGTGCGCTCGCCGGAGTTT 
GATCGGGCGTTGGTGAAGTTCTCGCGGGGCGGGGCTGATGCGACGGTGATTAGGGAGTTT 
GATCTGGCCACGGCTGCTTTCGTGGATGATTCGCCGTTTGAATTGAAGGAGGCGAAGTCC 
GATGTCACGTGGGTTGATCTGGATACGTTGCTGGTGGGCACGGATACCGGCGAGGGGTCA 
CTGACGGATTCTGGGTACCCGGCGCGGGTGCTCACGTGGAAGCGTGGGACTCCGCTTGAG 
CAGGCGGAGTTGTTCTTTGAGGGGTCGCGTCAGGATGTGGCGACTCATGCGTGGCGGGAT 
TCAACACCTGGTTTTGAGCGGACGTTTGTGTCAAGGTCGTTGGATTTCTATAATTCGGAG 
ACGTCGCTGGAAACCGAGGGTGGCCTGGTCAAGCTTGATGTGCCGACCGATTGCGATGTC 
ATTGTGAAGAAGCAGTGGATTTTTGTGAGTCCTCGGACGGATTTCGCTGGGATTCCAGCA 
GGTGGCTTGGGAGTGCTGCTGTTAAAGGAGTTCCTTGAGGGCGGGCGCGATTTTCAGCCT 
GTGTTTACGCCTACTGAGTCGACGTCGCTGCAGGGATTGGCCACGACAAAGAATTTCCTG 
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GTTTTAACGCTCCTTAATAATGTCTCCACAGAAATCGTCACAGTGCCGCTCAATGATCCG 
ACAACGGAGCATGAACACATTGACCTCCCAGAGCATGTCACCGCGCATGTGGTTGCTACC 
TCCCCGTTGGATGGCGATGAAATTTGGGTGCAGGCAGCGAGTTTCACCGAAGCGCCAACG 
TTGCTGCGTGCGGAGCTGCCTGGTGCGCTTGAGGCTGTGAAGAAGGCGCCGTTGCAGTTT 
GAAAATGCTGGTCAGGAGACTCGTCAGCATTGGGCAACCTCGGCGGATGGAACGAAGATT 
CCGTACTTTATTACAGGAGCCTTCGAGGAGGAACCACAAAACACCCTGGTCCACGCCTAC 
GGCGGCTTCGAGGTTTCCCTTACCCCAAGCCACTCCCCGACCCGCGGCATCGCATGGTTG 
GAAAAGGGCTACTACTTTGTGGAAGCCAACCTGCGTGGTGGCGGTGAATTCGGTCCGGAA 
TGGCATTCGCAGGCAACCAAGCTGAACCGCATGAAGGTGTGGGAGGATCACCGCGCGGTG 
CTCGCCGACCTTGTGGAGCGCGGCTACGCAACGCCGGAGCAGATTGCGATTCGTGGCGGA 
TCCAACGGTGGTTTGCTGACAAGTGGCGCGTTAACTCAGTACCCAGAAGCATTCGGTGCG 
GCAGTTGTGCAGGTGCCGTTGGCTGATATGTTGCGCTATCACACCTGGTCAGCGGGTGCT 
TCGTGGATGGCGGAGTACGGCAACCCTGACGATCCGGAGGAACGGGCGGTGATTGAGCAG 
TACTCGCCGGTGCAGGCGGTGGTGGGCGTCGAGAAGCGAATTTATCCACCCGCATTGGTG 
ACGACCTCAACCCGGGACGACCGCGTCCACCCCGCGCACGCGCGCCTTTTTGCTCAAGCT 
TTGCTTGATGCGGGCCAGGCCGTGGATTACTACGAAAACACCGAGGGCGGCCATGCCGGC 
GCGGCGGATAACAAGCAGACCGCGTTTGTGGAATCGCTGATCTACACCTGGATCGAGAAG 
ACT T TGGAT C AG C AG GG T AG C AT T 

>RXN0 127 7 -downstream 
TAATACCTATGATTATGCGAAGG 



>RXNO 1302 -upstream 

TGGGGCTGCGTGGTGTTCTTCATCATCGCCACCGCTTTGACCTGGATCTACTACGCCCGC 
CCGAACGCTCCATTCCCGGGATAAACCGAAAGGCCAATCC 

>RXN01302 

ATGACTACAACTACTTCTTCTGGGAAGTCTTCTGAAAAGATCAACCCCCTCTTCAAGCTC 
GGCAGTTTCCTAAGAAAAGGCACCGTCGGTTCTGAAGGCCAGCAGATTTTCCTTCAGGGC 
GGACGCCAAGCCGATGTGTTTTATCGCAACCGATGGGCTTTCGATAAAGTCGTGCGCTCC 
ACACATGGCGTGAACTGCACGGGCTCCTGCTCGTGGAAAGTGTATGTAAAAGACGGTGTG 
ATCACCTGGGAATCCCAGGCAGTGGATTACCCAACTACCGGTGCGGATATGCCCGACAAT 
GAACCACGTGGCTGCCCTCGTGGTGCATCATTTTCCTGGTACACCTACTCCCCAACCCGC 
ATCCGCTACCCATACATCGGTGGCGTGCTAGTTGATATGTCCGCGAAGCCAAGGAACGCC 
TGGGCGATCCGGTGCTGGCGTGGCGCGACATTG 

>RXN0 1302 -downstream 
TAGAAACCCCAGAAAAGCGCAAA 



>RXN01 3 08 -upstream 

TTTCCTGGTACACCTACTCCCCAACCCGCATCCGCTACCCATACATCGGTGGCGTGCTAG 
TTGATATGTCCGCGAAGCCAAGGAACGCCTGGGCGATCCG 

>RXN01308 

GTGCTGGCGTGGCGCGACATTGTAGAAACCCCAGAAAAGCGCAAAGCATATGTATCCCAG 
CGGGGCAAAGGTGGCCTCATCCGCGTTCAGTATGAGGAAGCCATGGAGATTGCTGCGGCA 
GCCCATGTGTACACCATCCGCCAATACGGCCCCGACCGCATTCATGGATTCACCGTTATT 
CCCGCAATGTCGCAGGTGTCTTACGGTGCTGGTACTCGCTTCTTGCAGATGATCGGCGGA 
GTGGCGCTGTCCTTCTACGATTGGTACGCCGACCTCCCACCAGCATCACCACAAACTTTC 
GGCGATCAAACTGACGTTCCGGAATCTGGCGACTGGTACAACTCCAGCTACCTCATGATG 
TGGGGTTCCAACATTCCGGTGACCCGCACGCCTGACTCCCACTTCATGGTGGAAGCCCGC 
TACAAGGGCACCAAGGTTGTTGTGGTTTCCCCGGATTTCGCTGACTCCACCAAATTTGCT 
GATGAATGGGCACGCATCCACCCTGGTACTGACGGCGCACTCGCCTTTGCCATGGGCCAT 
GTGATCTTGAAGGAATTCCATGTTGACAAGAAGACGCCGTACTTCATGGACTACATGCGC 
AAATACACGGACTCTCCTTTCCTCGTGGAATTAGATGAGCACGGCGATGGCACCTACACC 
CCAGGTAAATTCCTCACTGCAGACCGCGCAGCTGATATCTCCCCAGCGCTTGCCGCCACT 
CCAAATGCCACCCACCGTCTCCTTGTGCTGCAAAAAGATGGCTCAGTTGTAGATCCCGGT 
GGCACTGTCGCGGACCGTTGGGGTGAAGAAGGCATGGGTAAGTGGAATCTGCGCTTAGAC 
GGCGTAGATCCAGTGATGACTATTGCAGATGTACAGACTGACACCGAAACTGCGGAAGTC 
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CTCTTCCCCCGCTTCGATCTCCCAGCAACTGCCACCCAAGAAGGCCCCATTGGTGCTGGC 
ACCATCAGCCGGGGCGTTCCCACCATCACGTTGAATGGCCGAAAGTACACCACTGTCTTT 
GATGTGTTGCTCGCACACTACGGTGTGAACCGCGAAGAGCTCAACCTTCCTGGTGAGTGG 
CCTAAGGATTTCCAGGATCCAGTCATGGGTACTCCTGCGTGGCAGGAAGAGCTCACGGGT 
GTTCCTGCTAATCAGGCGATTCGTTTGGGTCGGGAATTTGCTCAGAATGCTGATGATTCC 
AAGGGCCGTTCCCAGATCATCATGGGTGCTGGTGTGAACCACTACTTCCATGCGGATTCT 
ATTTATCGCACATTCTTGGCGCTGACCTCTATGTGTGGCACCCAAGGTGTTAACGGTGGC 
GGTTGGGCTCACTACGTTGGTCAGGAGAAACTCCGTCCAATGAATGGTTGGGCACAGTAT 
GCCTTTGCTACAGACTGGCAGCGTCCACCACGTCAGATGAT CACCACTGGTTTCTACTAC 
CTCACCACGGATCAGTGGAGGTATGACAACACTCGTGCTAATCGTCTGGCTTCCCCACTG 
GCTAATCGTGGCACCGTGGGTGACAAAATGACGGCGGATACCTTGGTGGAATCCATGAAA 
CGTGGATGGATGCCGTCATTCCCGCAATTCAACCGCAATCCCCTCATCTTGAGCCAGGAG 
GCGGAAGAAAAGGGCGTGTCTGTTTCTGACCATATTGTTCAGCAGCTCACCGATGGTGAC 
TTGCAGTTCGCCTGCGAGGATCCGGATGCACCGGAAAACTGGCCACGCATTCTGCTTAAC 
TGGCGCACAAACCTAATGGGCTCTTCAGCTAAGGGCACGGAGTTTTTCTTGCGCCATATG 
TTGGGTGTGGATTCTGATGCATCTGCTGAAGAAAACGCGCCGGAGGATCGTCCAAGTTCC 
ATTGTGTGGAGGGATGAGGCTCCGGAAGGAAAGCTCGATTTGATGCTGACCACGGATTTC 
CGCAACACTTCCACCACCTTGGTCTCGGATATCGTGCTGCCGGCAGCCACCTGGTATGAG 
AAGCATGATTTGTCCAC CACGGATATGCACCCCTTCATCCACTCGTTCAATGCTGCGATC 
AACCCACCGTGGGAGACGCGTACTGACTGGGAGGTCTTCCACGATCTCACCAAAGAATTC 
TCCTCACAGGCAGCAACCTGGTTGGGCACCCAAACCGATGTGATCACCGCACCGATTGCC 
CATGACTCCCCGGATGAGCTCAATATGCCTGGCGGTATCGTGCCAGATATTGATGAGGTC 
GGGCTGATCCCTGGCAAGACGATGGCCAAGATCATCCCGGTGGAACGTGATTACTCCAAG 
GTGTATGAAAAGTGGACACACTTGGGACCACTCACCGCCAAAGCGGGTACCGGAACCCAC 
GGCACTGCGTTTAACGTGACCAAGCAAACCGAGGAGCTGGCGCTGATCAACGGCACCTCC 
ATC 



>RXN013 09 

ATTGCAGACCACGAAGGTACCCACATCAATTGGGACATGGTCAAAGAACGTTCCGCCGAG 
GTGATCACCTCACCGGAGTGGACTGGTTCCAAGAAGGACGGACGTCGCTACACCGCGTTT 
TCCATCAACATTGAATACGACAAGCCGTGGCACACCCTGTCTGGTCGCATGCACTACTAC 
CTCGACCACGATTGGTTTATTGATTACGGCGAGCAGTTGCCAATCTTTAGGCCACCGTTG 
GACAAGATCCACATCAATGGTGAGGTCGGCCCTGGCCAGTCGGTCACAGGCACCGACGGC 
GAACCAGAAGTAACCGTGCGTTATCTGACCACCCACAACAAGTGGTCGATTCACTCGCAG 
TACT ACGACAATCTGCATGTGCTTTCT ATT TCTCGTGGCGGCCAGGTGATCTGGATGTCC 
AACAAGGATGCAGAGAAACTCGGTATCGCTGACAACGATTGGATCGAGGCTTATAACCGC 
AACGGCGTTGTTTCTGCTCGTGCGATTGTCTCCCACCGCATTCCTGAAGGCACCGTGTTT 
ATGAACCACGCGCAGGAACGCACCGCTGGCACCCCGCTGAACGAGAAGTCTGGCAGGCGC 
GGCGGAACTCACAACTCTCTTACTCGAATCATGATTAAGCCGGTCCATGTTGCCGGTGGC 
TACGGCCACTTAACCTATGGCTTCAACTACATCGGCCAACCGGAAATAACCGCGATGAGG 
TCACCAGAATTCGTCGCCGCTCCCAGGAGGTGCAGTACTAATGAAGGTCATGGCTCAGAT 
CGCAATGATCATGAACTTGGA 

>RXN01309-downstream 
TAAGTGCATTGGCTGCCACACGT 



>RXN0138 6-upstream 

CTCTATTGTGGTACGCACCATGACTGCTCAACCAGCCCACGAGCCGCCAAGGCATCTCCG 
GTTCAGTACGAGCGGGATCCTCCCGGACAATCGCGTCCAA 

>RXN01386 

ATGTGGGAGGGCCACAATGCTCGCGCATTGCTTCCGCTCGACATTAGAACCATTGACGAT 
CGCCCCATGCAGGCCTCCGAAACCAACCTGCACCTCCCATCAATGCGGATGGCGAGCGTA 
TTCGGGACTTCGCAATTTGTCGAGCGTTCAGAGAGTTTCATCTCAGAAAACCCCACGGGT 
GTGGTTGCGATCTTCTTTGCGACTGAAGGTGAAGCAGTCTTCTTCCACCGTGGTGGACAT 
GTAGCGCTTCGGCCAGGTCAGGCCATTGTTTACGACGCCGATAGGCCATTCCTCCGCGGA 
TTCAACAATCGCTTCCGCGAGCTAGTTCTCACCATCCCGAAGCAGCGCTACCTTGAAATT 
GTTGGCTCAAAAGGCCCTGAGCTTCCCGCTATTTTTGAGTTCGGAGCAACAGGAACCGCC 
AATGAACAAGCTTTAGCGCGACTAGTTCAGGAATCTCTACACAGGATTGAAAGTGGCGAG 
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CCGAAGCATATCGATTCCAGTGGACCTTTAGGAAAACCGTGGAGCGATATCGAGCACGAG 
GCCCACGGACTIATCCGCAATGTACTTGGCGACGCCACAAGTAGCGAAGAAGGCTTAATT 
TCTGCAGCCCAGAGATTTATTGACATCAATATTTCCGAAAGTGACTTACAAGCGTCGCGG 
ATTGCTGCAGCCGTGGGAATCAGCGAACGCCAACTAAGTCGAATCTTCTCAGACTCAGGA 
CAAACTATCGGACGCTACGTCCTAAACACCCGACTGGATTTTGCAAAGGAAGCGCTGTCG 
ACACCGGAGCGAGACAAGGTTTCGGTCAGTGAGATCGGTAAGCGCTTTGGGTTCGCTTCC 
CCAAGTCATTTCAGTCGCACCTTCCGCGAGCGGTTTGAAATGACGCCGCTTCAATGGAGG 
AAGGAAT C GC AGC G T C AAT C C T T T C AAG AG 

>RXN0138 6-downstream 
TGAGGTTTTTGTTCTCAGGCGGA 



>RXN014 61-upstream 

TCGACTATGACGAGACCCGTGAAAACTTCGCGCTTGGTTACAAGTTCGACATCGTCCTTC 
GTGGCCGCAACGCCACCCCATTTGAGTAAAGGGTTTTGCA 

>RXN014 61 

ATGATTGATACAGGGAAGAACGGCGAGTTCCGCTACGAGCAGTCGAATAT CATCGATCAG 
AACGAAGCCGAGTTCGGCAT CACTCCTTCACAGACCGTGGGCCCTTACGTCCA.CATCGGT 
TTGACCCTTGAAGGTGCGGAGCATCTCGTGGAGCCAGGTTCGGAAGGCGCGGTGTCCTTT 
ACTGTTTCCGCAACTGATGGCAACGGCGACCCCATCGCGGATGCCATGTTTGAACTGTGG 
CAGGCCGATCCAGAGGGCATCCACAACTCTGATTTGGATCCAAACCGCACAGCACCAGCA 
ACCGCAGATGGCTTCCGCGGGCTTGGTCGCGCGATGGCAAACGCGCAGGGTGAGGCAACG 
TTCACCACTTTGGTTCCGGGAGCATTCGCAGATGAGGCACCACACTTCAAGGTTGGTGTG 
TTCGCCCGTGGCATGCTGGAGCGTCTGTACACTCGCGCATACCTGCCAGACGCCGATTTG 
AGCACCGACCCAGTTTTGGCTGTGGTCCCAGCTGATCGACGTGACCTCCTGGTGGCTCAA 
AAGACCGATGATGGATTCCGCTTCGACATCACTGTCCAGGCTGAAGACAATGAAACCCCA 
TTTTTTGGACTC 

>RXN014 61-downstream 
TAAATTGACCCGATCTTTATACT 



>RXN014 66-upstream 

AATCCATGATCCCAAACTACCTCAAAGCGCTTGTAGGCTAAGACTTATGGATACACAACG 
CGGCTCATTGCGGGGAAAAGCTCATAAAGCAAGGCTAAAG 

>RXN014 66 

ATGACGCCAAATGGTCGCAGGCAACTCCTCCTGGAGCGTGGCGCAGCATTTAGCAAAAAC 
CGTACCCCGGGTCTAAAACACGTCGACCGCCACACCATCGTGGACTCCGACGGCCTCAGC 
ATCCACACGTACATGGTTGGCCATGCCGAAAATGCCACGGCAACGGTCGTGTTCATCCAC 
GGCTTCACCCTCGCCGCCGAAGTGTATTACATGCAGGTCGACTACCTACAAACCTTTTAC 
CCAAATATTAAAAGCGTGCTTATCGACGCCCGCGGCCACGGCGCCACCGGCCAGATCCGC 
C C AG AG CTCTGCACCATC G AAG G AAC AG C G AAC GATGTTCTCG C AG CC AT C C AC G AAC AC 
GCACCGACCGGCCCGCTCATTTTGGTTGGGCATTCCCTCGGCGGACTCACGGCACTTAAC 
CTGGTTAAACGGGCAGATCACTCACTTCGGAAGAGGATCGTCGGCATGGTTCTAGTCGCC 
ACATCGATCGAATCATTATCCACCCAAGGTCTACCACAAGTCCTGGCATCACCCCTTGCC 
GACAACATCAAAAACGCCGTCGAAGCAGCCCCCAACGATGCCCAAAAATTCCGCCAATAC 
GCCACCACATTTCTAGCCCCCACCCTGGCCACCGCAGTCTTCCAACGAGACACAAACGAT 
GAAGTCATCGATTTCCACGCCGCCATGATCCACGAAACCCCCTTGGATACCTTCGTCGGT 
TTCTTCGACGACCTCCAAGAACACGACGAACTCGATGCCGCACCAGCATTGGAAGGCCTC 
AAAGGCTACGTCCTTGCCGGCGAATTAGATGATGTCACCCCAATTAGCCAAGCCGACCGC 
ATCTGCGAAGTCTGGCCCGGCGCACGCCTTCAAATCGCAGAAGGAGCAGGTCATATGCTT 
CCGCTTGAAGCGCCAGGAATCCTCAATAATGCGATCGGCAACATTTTGGACGGGCTGGGC 

>RXN014 66-downstream 
TGAGGAACCTGGTTCGGGCGTGG 



>RXN 0 1 4 9 9 -up s t r e am 
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GCAGCAATTATCTCCACCGAAGAGGACTAAATATAACGTGGCATTGAGCAGTGTTCCAGC 
ACAGTTCCTGAGATCCGCCCAGGCGCCCCCGAAGCGTACT 

>RXN01499 

TTGTGGGACGTCTTAGAATCCGTCGCCTCTACTTATCCTGAGGCAGCAGCTATTGACGAT 

GGCCAGGTGTTGACCTACGCAGAGTTGATGGAAGAAGTCACCGCGTTGGCTGATTCCATT 

CATGCACAGGGCATTCGCCGTGGTGATCGCATCGGTATTCGCATGCCGTCTGGTACGCGT 

GACCTTTACATCGCTATTTTGGCCACTCTCGCTGCTGGTGCTGCTTACGTGCCAGTTGAT 

GCAGATGATCCTGAAGAGCGCGCCGAGATGGTGTTTGGTGAAGCAAATATTAATGCGCTT 

TTCGACGCCACCGGCTTCCATATGCTTCGCCCGACCGCGGGCGGCGATACCCGTAGACCA 

CGCTTGGATGATACGGCGTGGATTATCTTTACTTCCGGTTCCACCGGCAAGCCTAAGGGT 

GTGGCTGTGTCCCACCGTTCAGCTGCGGCTTTCGTGGATGCCGAAGCACAAATGTTCCTT 

GTCGATCACCCTTCCGGCCCCCTTGGCCCAGAAGACCGAGTCCTTGCGGGATTGTCTGTA 

GCCTTTGACGCATCTTGTGAGGAAATGTGGTTGGCCTGGGGCCACGGCGCCTGCTTGGTG 

CCAGCACCACGCTCCCTAGTCCGTTCCGGTATGGACTTGGGCCCATGGCTGATTCGCCGC 

GACATCAGTGTCGTCTCCACCGTCCCAACTCTGGCTGGTCTGTGGCCAGCAGAAGCATTG 

TCACAGGTCCGCTTGCTCATCGTCGGCGGCGAGGCTTGCTCGCAGGAGCTCGTTGAACGC 

TTATCGACGCCTGACCGCGAGGTGTGGAACACTTACGGCCCCACCGAAGCAACGGTGGTT 

GCCTGTGGCACTCAACTCTATGCTGGTCAGCCAGTGGGCATTGGTTTGCCACTTGCTGGT 

TGGGATCTTGTTGTTGTCGACGATGCCGGCGAACCTGTCGGAATCGGCGAGGTCGGCGAA 

TTGGTCATCGGTGGTGTGGGTCTTGCACGCTACCTTGATCCAGAAAAAGACCGCGAGAAG 

TATGCGCCACTGAAGTCTGTTGGTTGGACCCGCGCTTATCGTTCCGGTGACCACGTTCGT 

CTGGAAGAAGATGGCCTCTACTTTGTGGGCCGCGTTGATGATCAGGTGAAAATCGGCGGT 

CGACGCATCGAGCTCGGTGAAGTTGATGCCAATGTGGCAGCGCTTTCCAACGTTCGTTCC 

TCCGCAGTGGTTGTTCAGACCACTGGTGCGGATCAAAAAGTTCTGGTTGCATACGTTTCT 

TTGGAAGATGCTGCAGCTGGATTTGATCACAACGTCGCGACTGCCCGACTCACCGAAACC 

ATGCCTGCTGCTTTGGTTCCGCGCATTCACGTGATGGATGATCTGCCTGTCACCACCTCC 

GGCAAGGTTGATAAGAAGTCTTTGCCGTGGCCTCTTCCTGGCACCGTGGTGGAAGCTAAT 

GACCTCAGCGCAACGGAAGCGTGGATTGCTCAGGAATGGGTCGATATCCTCGGCACTTCT 

GTGAGCAGCAAAGACGCCGACTTCTTCTCCCTTGGCGGTACCTCTCTCGCGGCTGCGACT 

TTGGTTGGCCGGGTACGCGCAAAGGTTCCCACCGCTGCGGTGCGTGATCTTTACGATCAC 

CCTCGCTTGGAGAAATTCGCCGAGCGTGTCGAGGCTATCGCCGCCGACACTGGCATTTCT 

TTGGAGGCGCCAAACCAGGTGGAGGAGCGCGTCGTCAAGCCTGTTTCTTTTGGCACTCGT 

GTGATGCAGACCCTCATCCAGATTCCGATCATGACGCTGCAAGCAGCACAGTGGATTGCA 

TGGTTGCTGTTGGGCAACAACAT CATGGCAGCGCTTGATTTCGATTGGGCTGTTCATGTC 

TCCTGGTGGCTTGTCATCGGCATGATTTTGGTGTTCGCTACCCCGATTGGTCGCTTGCCG 

ATCGGCGGTTGGGGCGCCCGCATCATCACCCGTGGCATAACTCCTGGCTCCTACCCTCGT 

GGCGGTTCCACTCACCTGCGCATTTGGTCCGCCGAGCGCCTTGCTGATGCCTCTGGCTCT 

CGCAATATTTCTGGCGCAACCTGGGTGAACTACTTCGCGCGTTCCCTGGGTGTGAAGATG 

GGCAAGGGCGTGGATCTTCACTCCCTGCCACCAATCACTGGCCTTTTGACCTTGGGCAAC 

AATGTTTCCATCGAGCAAGAAGTTGACCTTCGTGGCTACTGGCTCGACGGCGATATCCTG 

CGTGTAGGCACCATTGAGGTCCATGACAACGCTCGCATCGGCGCTCGTTCCACCCTGCTT 

CCCGGCACCGTGGTGGGCACCGGCGCTCACCTGCTGCCTGGTTCAACAGTGACTGGTGAT 

AAGACCATCAAGCCTGGTTCTCGTTGGGCTGGCTCCCCTGCACAAAAGGTGGGTCGTGCA 

AAGCACCGGTTCCCAACCTCCCATCCTCCACGCAGGTCCCGGTGGGTTCCGGTGTTCGGC 

GCGACCTCCATCGTGTTGTCGCTGCTGCCACTTCAGGCTCTCGCTATTGGCGCTGCTATC 

ACCTTGTGGCTGGCCACGATTAGCCCGCTTCCACTGATCTGGGGTGTGCTGGTTTTTGCT 

ACCGTCGGCGCGTTGGCTGCGTTCTTTGCTTACACCGTGACCATCTGGGTGCTTGTCCGT 

TTGATCCAGATCGGCATCAAGGGCGGCACCGCACCAGTGAGGTCCCGTCTTGGTTGGCAG 

GTCTGGGCAGTTCAACGCCTCATGGACGATGCCCGCACCTATCTCTTCCCGCTCTACGCA 

TCCCAACTGACCCCACTGTGGTTCCGCAGCTTGGGCGCGAAGATCGGCAAGGATGTTGAG 

ATCTCCACCGCGGTGATGGTTCCTAAACTGGCTGATATCCGCGAAGGCGCATTCCTGGCC 

GATGACACCCTCATCGGTGGCTAT GAGCTGGGTAATGGTTGGCTGCTCAGTGGTGAAACC 

CGCGTGGGTAAGCGTTCCTTCATTGGTAACTCTGGCATCGCAGGACCTGAGCGCAAGCTC 

GCTAAGAACTCCCTGGTTGCAGTGCTCTCCTCCACCCCGAAGAAGGCTAAGGCCAACTCC 

AACTGGTGGGGTTCCCCTCCAGAGCGCATGCGTCGTGTCACTGTCGAAGTTGATGAGGGC 

GAAGCAAAGACCTACAGCCCTGGCTTTGGTGTGAAGTTTGCACGTGGCGCGGTGGAAACC 

GCACGTCTGCTTGCTCCAATAACCTCTGGTGTGTTGGCTGCGCTGTCACTGCTGCTCATG 

CAGTACCTGCTCACTGAGTTCAACATGTGGATCACCTGGTTGCTTGGCGGACTGATCCTC 

ATGACGGTTGGTGTGCTCGCCATGGGCATTACGGTTGTGATGAAGTGGGTTTGCGTCGGC 

AAGCATAAGCCGTCTGAGCACCCTCTCTTCAGCCGCTTTGTGTGGCTGAATGAGCTGCAA 
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GATGCGTTCGTGGAATCCGTGGCTGGCCCATGGTTCCTCGTGCCCAACCTGGGCACCGGC 
GCGCTGAACGCCGGCATGAGCGCGCTTGGCGCACACATCGGCCGTGGCGCATGGATCGAA 
TCCTACTGGCTGCCGGAAACCGACCTCTGCTACATCGGCAAGGGCGCAACCGTGGGCCCT 
GGCGTGGTCGTGCAGACCCACCTCTTCCAGGACCGCGTGATGAGCCTAGATACGGTGACC 
GTCGCTGACGGCGCCACCCTAGCGGACCACTCCGTTGCCCTTCCTGCTTCGCTTATCGAC 
GCCTCCGCCACCATCGGCCCAGGCTCGCTGGTGATGCGCGGCGACAAGGTACCAGCGCAT 
ACCCGCTGGCAAGGCAACCCAATTGAGCCGTGGAGCAACTCT 

>RXN014 9 9-downstream 
TAAATAACAACAATCAGCCGGAT 



>RXN0 155 5 -upstream 

CTGGTTTTGTGCCGAGGATCAGCCAGCAAGTTAATGATCCTTACATGGCGCTGTTGTTGG 
CGCGGTAGTCAATCATGGGGGAGTATCCCACCGTATCCGC 

>RXN01555 

GTGAACAAGGGCGTGGTGCTGGTAGCAGGTGGATTCTCCCAGAATCCAGAACTGCGCATG 
AAGTACATGCCAGAACCCACCCCACAGTTCTCCCGCACCAACGAAAGCGCCACCGGCGAC 
ACCATGGCCCTTGCTGCGAAAGTGGGAGCACGCCTAGGCGACGACAACGGTGAAAACGCA 
CTGTGGTTCCCATCGTCCATCGGCACCCGCGCCGACGGATCCACCGCGGTGTACCCACAC 
ATTTGGGACCGTGGCCGCCTCGGAGTCATCGCAGTCAACGCAGCAGGCGAGCGTTTCGTC 
GATGAATCCGTCTCCTACCACCGCTTCGTGCGCGCCATGTACGAATCCAACAAAACCACC 
CCGACTGTTTCAGCCTGGCTCATTGTTGATTCCCACACCCTGGCAAAATACGGCCTCGGC 
ATGATCACCATGCCACACCTGCCTAAACTCGCTCTGCAAAAATACATCGACTCCGGATAC 
CTGCACGCAGGATCATCCTTGGATGAATTGGCACGCAGCATTGGTGTGGACGCTCGCGGC 
CT G GAAC AAAC C G T CAAAC GC T ACAAT AC C T T C GC T AAAAC GGG T AT C GAC G AAG AC T T C 
CACAAGGGCGAACTCCTCTTCGGTCAAGCCGCCGGCGATCCAGACAACAAGCCAAACCCC 
AACGTCGGACCAATCAAGAAGGGACCGTTCTACGCAATCGCTGTAGTCCCAACCCCTCTG 
GCCACTGCCTTTGGCATCAGCATCAACCCCAACGGACAGGTTGTTAGTGAAGATGGGGAG 
CCCATCATTGGACTGTACTCCGCAGGAAATGATGCCCAATCTGTCATGGCTTCTGAATAT 
CCTGGTGCTGGTTCACAGGTTGGTTCCGGAATGACCTTTGGTTGGATCGCAGCACAGCAC 
GCGGTGGGGAAAGCGGGAAAATCCGGAGGAGCTAAGGCAGGATATGCCGCGTCTTCTAAG 

>RXN0 1555 -downstream 
TAATTGCTTGGTGGGTTGCTTAC 



>RXN01 608 -upstream 

ACAGCGCGGAAT TATCTAGACGCACACGTGTTGGTAACCGATCACACCAGCGCACGCTGC 
T AAT C T T C AC T C CAT GAAC AAGG T GC AGC GC AGG T C AC T G 

>RXN01608 

ATGGCGTTGTGCATGACGGTGGCATTTGCTGGAGGAAGCCTGACCGCGTGCACACCTCGT 
CCTGATACCGCAGACCCCATCGCAGAGGAATTCCTTCAAGCTTGGGCATCGCAAGATTTC 
GACACTATTGCGGACATCACCGACCAAGCTGACCTTGCCACAGAAATGCTCAGCACCAGT 
TTCGATGGTCTGCAAGCAGACAGCGTTGAACTGACTTTGGATTCCGTGGATTCCCGGGAC 
ACCATCGCCACCGCCAATTTCTCCGTGGTGTGGAAGCTTCCCCGAGACAGAGAAGTTTCC 
TACGACTCATCGATGACGCTGACCAAGATGCGCAACGAATGGACAGTGCGTTGGGAACCT 
TCCCTCGTGCACCCCAAACTGGGCGCCAACCAGCACCTGGAATTGCGCGCCATTGAAGCG 
CAGCGAGCCAACGTAATTTCCTCCGATGGAGCTCCGGTTCTCGCGCCGGGAAGTATCTAC 
CGAGTTTTGGTTGATCCCAGCGCAGGGGATGCCGATGTGGTGGTCAAGAGGGTGGCAGAT 
T AT T T G AAT G AAG C C C AT G C GAC T G AT GAG AAT GT GAAC AC CCTTGATGTC G AAG AC AT T 
ATGAGCAATCTTGGCGATTCCACCTATTCACTCACCACAGTTGATGCCAATTTGGGTGCC 
CGCATGGAACAGGATCTAGCGGGGATTCCGGGGCTGACGTTCAATGAGGAAGCATCCATG 
GTAGCCACCGACCCAGGTTTTGCTCCGGATATTGTGTCTCGCGTTGCGCGCATTGTGGAA 
GATGAATTAGAAGGATCCAATGGTTGGCGCGCCTCCATTGTCACTTCCAATGGTGCGGTG 
ATTGATGATATCGCCTACGACGCCCCAGAGCTTGCCCCCAGCGTGAGGATCAGCCTGGAT 
CACAACGTTCAACGAGCAGCGGAAGAAGCCGTAGACCTGCGCGCTGAGATGAAAGCCATG 
ATGGTGGTCATGAGGCCATCCACTGGTGAAATCCTCGCAGTGGCCCAAACAGATGAAGCT 
GACAAAGACGGCGATGTTGCGCTGATGGGACAATACCCACCGGGATCGACATTCAAGATC 
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ATCACTGCAGCCGCGGGGTTGGCGCATGAAGGATTAACTCCAGACAGCATTGTGCCATGC 
CCTGGCACCATGAATATCTACGGCCGAATTGTCACCAACTACAACAGCTTCTCCTTGGGC 
AACACCTCATTGGATGATGCTTTTGCCAATTCATGCAACACCACTTTCGCGGATATTTTC 
CACCACTTGGAGCCAGGCCAACTGAAAAATGTGGCTAAGCAGTTTGGCCTCGGAATTGAT 
TATCAAATCCCAGGCCTTGACACCATGACGGGATCGGTGCCTGAAGGTGACATCGTGTTG 
GACCGTACCGAATCTGGTTACGGCCAGGGTCTTGACCTAGCAAGTCCCTTTGGCATGGCG 
TTGGTCGCCTCCACTGCAGCCACCGGTTCAGTTCCCACGCCAACGCTGATTTCTGGACAT 
GAAACTGTTGCCAGTGAAGAAGTTCTGGCGCTTGATCCAGAAGTCCTTGCCAATGTGCAG 
CGGATGATGAAATCCGTGGTCAATGACGGTACCGCTCGTGGCATGCGCCAAACCGGTGGC 
CAGATCTACGCAAAGACAGGTGAAGCCGAAATCAACGAAGGCTCCCATGCGTGGTTCACC 
GGCTACCGCGAAGAT GACATCGCTTTTGCCACCCTCGTGGTGTTGGGCGGAGGCTCCGAA 
GCGGCTGCCGCTGTGACAGATCAGTTCTTTGTGAAACTCGATGAGCTTCGCGCAGGGGGA 
GAAGTTGCAGTCAGTGAAGCTGAAGAGCAGCCAGTCGGC 

>RXN0 1608 -downstream 
TAAAAAATAGCCTCCATCCAACC 



>RXN01619-upstream 

CCTGCAAGTTTACTGCTCGGCCGTCACGGGGGAATGGAAAAAGTACGCTTGGTGTTCATA 
T AGCG AACC CAT T T T C TAT T GC G AT GAG AG G AAC AC C AC C 

>RXN01619 

ATGCGCGCAAT CACTCACAACACTTTCGGCGACCCCGCCGACGTCCTACAGATTACCGAG 
AAGGAAATTCCCACTCCCGGCCCAGGTCAGGTTCGTATTCAAGTGACGCTGGCAACCATC 
CACAACCATGATTTGTGGACCGTGAAGGGCTCTTACGGCTTCGTCCCAGATCTGCCGGCC 
GCCGCAGGCACCGAGGCAGTCGGCATCGTCGACGCCCTGGGCGAGGGCGTCGAAGGTTTG 
CAGGTCGGTCAGCGTGTTGCGTCCGGCACCAGCTTTGGCATCTGGGCGGAGTACGCGCTT 
GTCGACGCCTCCGGCCTCATTCCCGTACCAGAACAGCTCTCCGACGAAAGCGCAGCTCAG 
CTCGTCGCAATGCCTTTCAGCGCCATCAGCCTTCTTGATTTCCTGGATATGAAACCAGGG 
GAGTGGCTGATCCAAAACTCCGCAAACGGTGCCGTCGGCCGCATGCTCGCACAGCTGGCA 
GAATCCCGCGGCATCCATGTCGTTGGTCTCGTCCGCCGTGACGCCGGTGTCCAAGAACTC 
GCTGCTCAAAACATCAGCGGCGTCGTTTCCACTGAGACCCCAGGCTGGGAAAAGCAGGTC 
GAAGACATCACCGGTGGCGCAAGCATCGCCGTCGCACTTGATTCCGTCGGTGGATCCTCC 
GCAGCTGACCTGGTGAAACTGCTTGGCGAAGGCGGCACCCTCGTCTCCTTCGGCGCCATG 
GGCAACCCAATCATGGAAATCCCATCCGGCCCCGTCATCTTCAAGCACAT CACCGTCAAG 
GGCTTCTGGGGAAGCAAAGTCAGCCGCGAAATGCCAGCAGAGAAGAAAACCCAGTTGTTC 
GGCGAGCTCATTGCGCGCATACTTGATGGAACATTGACCCTTCCAGTTGATTCCACCTTT 
GATGCCGCTGACATCGTCTCGGCCGTGCGCGCCTCCAGCGAGCCTGGCCGTGCCGGAAAA 
GTGCTCATTCGTTTC 

>RXN01619-downstream 
TAAACGTTTAAGGCCCATTAGAC 



>RXN01653-upstream 

TTCATTCAGGGTGAATGCTCTCCTTGTTTCAGATGTTCAACGCTCCATAAAGTAGACCGC 
AATC T AG AC AAAG AT GTCTATTT TAAT T AAGG AGC AGAAC 

>RXN0165 3 

ATGGCCACGGCCGAGAACACAACACAGGAGAATCGGAAAATCCTGTTCAACGCATTTGAT 
ATGAACTGCGTTGCGCATCAGTCCCCAGGACTGTGGACACACCCGAAGGATAAGGCGCGA 
GACTACAACACTCTTGATTACTGGGTGCACCTTGCCAAGACTTTGGAGAAGGGCCTTTTC 
GACGGCCTTTTCATCGCAGATGTGCTTGGAACTTACGATGTTTATGGTTCTAGTAATGAA 
GCGGCGTTGAGCAGTGGTGCGCAGGTGCCTGTCAATGATCCGATCCTTCTTGTTTCTGCG 
ATGGCCTATGCCACAAAGAACCTCGGGTTTGGCATTACTGCAGGTACTGCCTAT GAGCAC 
CCGTATCCTTTTGCGCGGCGTCTGGCCACACTTGATCACCTGACTAATGGGCGTGTGGGG 
TGGAATGTGGTTACTGGCTATCTTCCCTCTGCTGCTCAAAACATGGGTGACACCGATCAG 
CT G CC AC AT GAT GAG C G C TAT G AC AAAGC AG AT GAAT AC C T GG AAG T GAT C T AC AAGC T T 
CTCGAGGGCTCCTGGGAAGACGATGCTGTTCAAAACAATACGGAGACGAGTGTCTTTACG 
GACTCCTCCAAAGTGCACGCCATTAATCATCATGGCAAGTACTTTGATGTGCCGGGCATT 
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GCCATCACTGAGCCGAGTGTGCAGCGTACGCCGGTGATCTACCAGGCGGGTGCATCGCCG 
CGCGGATTGAAATTCGCTGGTGAGAATGCAGAAGCAGTGTTTATCAATTCCAGCACCGTG 
GAGGCAATCACCAAGACTGTCGCAAAAATTCGCGCTGCTGCGGTCGCTGCGGGACGTGAT 
C C AC AT G C GGT G AAG AT C T T T GC GATGCAAAC CAT CAT C AC T GG T GAAACAGAAGCAGAT 
GCGCAGGCAAAGCTGGAGGAATACAGTCGCTATATCGATCCTGTCGGTGGTCTGACCTTG 
ATGTCTGGATGGACCGGCGCGGATCTGTCGCAGTATGACCTGGATGAACCGATCACCAAT 
ATTGAGTCAAACGCTATTCAGTCCACTGCAGCCACCATTAGCAACGGCACCGGTGAAGGT 
GCGTGGACGGTACGCAAACTGGGTGAGGCAACCGGCATCGGCGGCTTCGGACCAGTGCTT 
GTGGGATCTGGCGCTAACGTTGCCGCGGAACTTGCACGCATCCAGGATCTCAGCGATGTT 
GATGGTTTCAACCTTGCTTATGCCATCACCCCAGGAACTTTTGAAGATGTCGTGGACTTT 
GTGGTGCCTGAGCTGCAAAAACTTAGCCGCTACAAGACGGAATACGCGCCGGGTTCCTTG 
CGCAACAAATTGCTCGGTAAAGGTGATCGCCTGGACGATACCCACCGCGGCGCAAGCTAC 
CGCCTAGGCGCTCGGAACTCCACCGCCACTATTGATCTCAGTTCCATATCCGCCCAACTA 
GTTTCCCAGGGAGCCCACTCA 

>RXN01653-downstream 
TGATCTCACCGCAAACAATCATC 



>RXN01716 

GAAGTCACTCCTGAGGGATTCAAAGAGATCACCCGTGAAAACACCATCGTTCGCCTGGGC 
AAAGGCGTCGACGCCACCGGTCAGCTAGACCCCGAGGCAATCGAGCGCACTCGTGTCGCT 
TTGGAAAACTACGTTGAACTCATGGAAACCCATGGGGTAGAGGCCGTACGAATGGTTGCC 
ACCTCCGCAACCCGCGATGCGTCCAACCGCGATGAATTCTTTTCGATGACCCGCCAGCTT 
CTGTCCAAGATCCGTCCTGGATACCAAGCTGAAGTAATTTCCGGCGAAGAGGAAGCTCTG 
CTGTCCTTCCGAGGTGCAATCGTTGACCTGCCTGAAGACCAAGGTCCTTTCTGTGTTATC 
GACCTTGGCGGTGGATCCACTGAGTTCATCGTTGGCACCTACGACGGTGAAATCCTAGGC 
TCCCACTCAACCCAAATGGGATGCGTGCGCCTGACCGAACGAATCATGCGCAGCGACCCA 
CCCGAC 

>RXN0 17 1 6-downstream 
TGAAACCGAAGTGGAAATCGCCC 



>RXN018 4 2-upstream 

CACGTCATGGTCTCGCGGTGATCATCTTCCTACCGTGACAGGCAAGGCCGCAAACGGCCG 
TGACCACAGGAAAGAAATTCACGAGGAGAGGAAGCACACG 

>RXN0184 2 

ATGTCGAAGGTATACGTGTCCAACGAGTACGGCGGCCCGGAAAACCAGGAACTGATCACC 
CGCAACACCCCCCAGCCAGGCCCGGGAGAACTCGGGGTCAAGGTCCACGCGGCCGGGGTC 
AACCCGCTTGATTGGAAGGTCCGTTCCGGGGTTGCCGGAACCCCGCGAGAGCTTCCGGCA 
CCCCTGGGCGAGGAGGCCTCCGGGATCGTCACCGCCGTTGGAGACGGTGTGGAGGGCTTC 
GCGGTCGGCGATCCGGTGCTCGGCCTGGTGGCCCCCGGCGTCGGCGGATATGCCGAGGAC 
ACCCTGCTGGTGGCAGAGAGTACCGTGCTAAAGCCGGAGGAGATCTCGTTCACCGACGCC 
GCCGCGATCCCGGTCGCTGGGGCGAGCGCCTACGCCGGCACTCACCAGGTCGAGCTTGAA 
CCAGGCCAGTCGTTGCTGATCAATGGGGCCGGTGGTGGGGTCGGGCTGATGGCCGCGCAG 
ATCGGACGGGTCCACAAGTTCCAGGTCGTCGGCGTTGACCACGAGGACAAGCGCGAGCTC 
ATCGAATCCACCGGTGCTATCTTCGTCGCCACCGGCGACGCCGTCGCGGAGCAGGTGCGT 
GCGCTGCTCCCTGACGGTGTGGACGTAGTCTTCGACCTAGTCGGCGGGGAGGCGTTGCGG 
GTGGTTGCTCCCTTAGCGAAGAATCCGGCGCACGTGATCTCGGCGGCTGATGCTGCCACC 
GTGGGAGAACTCGGTGGACAGGTGCTGCGCCGCACCCCGGAAATGGTCGGACAGATCACC 
GGGGTGGTCCAGTACGGGCTGGTCGACCCGAAGGTCGATACGACCTACCCGCTGGAACAG 
GCCGGTAAGGCCCTGGCCCACGTTGAGCAGGGCCACGCCCGCGGCAAGATCGTCCTCGAG 
CTCATCACCTCCCAGGAC 

>RXN018 42-downstream 

T AAC C AG AC AAC G C G G T G AC C T C 



>RXN018 4 9-upstream 
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AAAA.CCTTAAGTTGGGTGGTTAAACCCACTAAGGTCTCACTTTATGGATGTGCCAGGTCA 
CA^C AAAAAAT C T C AAG AAAAC T C AC AT T AAAG G AC AG T A 

>RXN01849 ^ nraTrrrrTRTCCATTCTCCGC GGTTGTGGGACAAGACGAGCTTCGG 

TCCGGCGACCCCTTTCGCTCC 

>RXN0184 9-downstream 
TAGGCATTTGCGCCTGGCGTCCA 

TGACAGGCTACCTTCTGG 

CCACAAACCCTGTGGCGGTAAATCCCCTAGAGTAGGCCAC 

GATCGCGCGGTGGACGGCACGTTCCACAAGCTGCGCGATGM 

GAGATCGTCAAGGAAGACACTGGACGCGCAGGCACACTTTA 

GACGCCATCAACGCTGCTGGTGTTGCACCGCTCGATGCG^ 

GCTAACTCATCGTTTTTCGCAGCTGCTCTCGGCG^ 

CCAGTAGGTTTCTGGGTGGAGAAGGATTC^ 

CAGTCCGGCCTCGGCCTGCCCGATGAG^CilAii TAACAGCCGCC TC 

^^^^^^^^^^^^ 



^rTCGTGMGACCCGCGACGCCGTRGCCACCTACARCCCCRCCGAA 
^^G^^CACGCTGCTCAGTTCCGCAGGCCTCCCGGACCAG 

• C Satg^gtgatacctcgacgagctc»cggg T tgct S 



TTCGGTCTGTC< 
GCTGGCCACTGGGATGTi 
CTCGGCGCGCTGO 

CGCCTGGTATCGATGATGCCGTCATAUUT^«^^ 
CGCCTCCCCGATTGGCAGCTATGGGC 
TTGACCGAGGAAATTAGCCA^GC^ 

ACCGAGCAAAAAGATCGATGGAAGCGTGCTGi^ GG AGCACATGCTT 

GAAATCGGGCAACGATTCGTCGAAAGGCATOT 

GAGCTCGTCGACTACCTGGTTGCCGCCTACCGTGATCGC^ 

ACGCCCGCCACCCGCGAGCGTGCCCTC^A^^ 

TACCCCGACAAGTGGCGCTCCTACGAAGG 

TCCCGCAAGGGCTCCGCGTTCCTCCATGAC1A1 TTC TACAACCCCGTGGTC 
GACCGCGACGAATGGGTCACCACCCCACAAACCGTCAAC^GCCi^ 

cctgccgtcctgacctctgaaggaatcgacaccgacggc^ 
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GCCGAGGAAGGCCTGGCCGAGCAAGAATTCAACGGTCTCCAACGCCTCTTCCTGTCCTGG 
GCTCGCGTGTGGCGCACCAAAATCCGCCCACAGATGGCCGTCCAATACCTGGCCATCGAC 
CCACACTCCCCTGCAGAATTCCGCTGCAATGTCATCGCCGGAAACGTCGCTGAATTCTAC 
GAAGCATTCGACGTCCCCGAAGATGCACCTGTGTACATCAAGCCAGAAGAGCGCCTAGCT 
ATCTGG 

>RXN018 68-downstream 
TAGTTGTTAGTTGGTATTGAAAA 



>RXN018 8 5-upstream 

GTGGCGTCGCAGGGATGTTCCTGCGGCACCATTTTTGCTGAGGTGGAACTCACGGATTAA 
ACACGGATTTTTCTAAGGTTAATCAAGTAAGGTTTACCTT 

>RXN0188 5 

ATGACTACGAAACCTAT CATCCCAGAATCAACCCACTCCGCAGAACGTGCTGGTGGACAT 
TGGATCCTTGCCAGGCTTGGAAAGAAAGTGCTGCGCCCTGGAGGTCGTGAAACAACGCAG 
TTCCTGCTGGAGAACCTTTCTTTGACCGGTGCTACCGTGGTGGAATTTGCTCCAGGACTT 
GGCGTGACTGCACGTGACATCCTTGGCAAGGGTCCGGCTCGCTACATCGGAGTGGATAGC 
GACGCGGATGCATGCGCGAATGTACGTGCGATCTTACCTGCTGGTCCTCACGAGGTGCGC 
AATACAAATGCCACCGATACTGGCCTTGAAAGCGACTCGTTTGATGTTGTCATCGGCGAA 
GCGATGTTGACCATGCAGACCGATAAGCACAAGTTGGAGCTGATGCGCGAGGCAGCTCGA 
ATTCTGAAACCAGGCGGGCTGTACGGCATTCACGAGCTGTCGCTGGTGCCTGACAATGTC 
TCCACTGCGGTGAAAGAGGATATTGCTAAGGCGCTGGCTCGTTCCAT CAAAGTCAATGCC 
CGCCCCATCACGGTGCCGGAATGGGCTGCGTTGGCGCGTGAGGCAGGGTTCGATGTGATT 
AATATTCGCCAAGCCGACATGGCCCTTCTATCCCTCAAGCGGAACCTGAAGGATGAAGGG 
CTAAAAGGTGTCTTCACGATTGTGAGGAACGTGATTAGCCAACCGGATCTGCGCAAGCGA 
GTGCTCGGAATGCGAAAGACTTTCACCGAGCATAAAGAT CACTTAGGTGCGGTIGGCATC 
ATTTTGCAGAAGAGAGCCCAA 

>RXN018 85-downstream 
TAGGGATCTGAAATGGAGGGGTG 



>RXN01923-upstream 

CCAAAGTGAATACCCCGACTGCAGCAGCGCAAAAGTTCAAGTACTTTGGGATGCAAATCT 
AGTAGCACGTCCCATGTTTCTCACACTCTCAGGAGCTGAC 

>RXN0192 3 

ATGTCTGCACTTATTAAAGGTTCAGGACCTCATCATGTGGTTGTCTTAAATGGTTGGTTT 
GGTCATGCTGCGGGCTGGGGAGCTTTCGCTGACTATCTTGACCTCGGCAACTACACCTGG 
CACTTTTGGGATTACCGAGGTTACGGCAACAGAAAAGACGACGCAGGAGAATTTACTCTG 
GAGGAAATTTCAGCGGATATCGTTGCATACATCGACTCGATTGAGGCAGAAAAGGTTTCC 
ATCCTGGGCCATTCCATGGGTGGAGTGTTCATGCAGAAAGTCCTTGCAGACAGCGCCACC 
CCCATCGCTTCACTGGTTGGAATTTCTGCCGTTGCTGCAGCTGGAACACCATTCGATGAG 
GATTCTCGGAAGCTTTTCACCTCAGCAGGGCACAACCCGGACTCGAGGCGAGCCATCATC 
GATTTCACCTCAGGATCTCGCCAACCTGCCGCGTGGTTGGATGATCTCACCGACTCGGCG 
GTGCAGAATTCCACTCCAGAGGCCGTTGAAAAGTACTTTTTTGCGTGGGCTGATTGTAAT 
TTCGCAGCGGATTTAGGCACCCAAGATTTGCCCGTGGACATTCTCACCGGCGATCTCGAC 
CCCGCGGTCACTAAAACTGCCGTGGAATCCGCATTCGGCCCGATCTATCAAAATCTGACC 
GTTGAAGAACTCCACGATGTCGGACACTACGCAATTTTCGAGCACCCCTTAGGCCTTGCC 
GCCAGGGTGCTTCGATTTCTCGACGCCGTC 

>RXN01923-downstream 
TAGTACTTCCGCAAATTCACCGG 



>RXN019 63-upstream 

CAGATTTTCTCTGTGTGAGCTGGGGTTTTCTGCATTTCCCACTTGTTTTTCTCCAACACT 
C CAC AC AC ACACC T T C AAAGAAG AAAG T T C G AAAG AT T C T 
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>RXN01963 

ATGAAAAACCGTAAAAAAATCATGTCTACCCTCACCACTGTCTGCGCCGTACTGGGTATA 
GTTGCAGCTCATCCATTCCACGCCTCTGCTGTCATCGGCGGCTCTGTCCCATCAACTGAT 
TCCGTTGCCAACGCTGTCGCAAAAATCGGACCAGGCGCATTGAACTGCAGCGGTGTCATG 
AT C T C AC CATCGTGGG C AC TCACCGCACGC C AC T G T G T C GAT G AC AT C AAC AT AC T C G G C 
GACATCGACACCATCACGCCTATTACTCCAGGTATTCATCGCAATGAAGGTAACTATATG 
GGTGAGGTTTACCGCGCACCGTCCGGTGATCTAGCGCTCATTAATATCAACGGCGTGCAC 
AAGGGCACCATTGCGCAGCTCCCCACACAAGAATATCCACTGGGAACCGCTGCACAGTCA 
GTCGGTTTTGGTGGCGGTGGTGTCAATATCCGCACCGCTGAATCGGTCAACATGATTCTC 
ACCGACATATATAGCGTGAGGTCAGGGAAATTCCATCACGGTGTCGGTCGATCACACTAT 
CTCCTCTTTGATTATGACAGTGCTGAAACTGGTCGAATCCACAAAGGTGATTCTGGGGGC 
CCCATCTTCATTGGTGACGAGGTTGTGGGCATTATGTCTCACGGCACAATAAATAAGAAC 
GACGGGTCTTTTGATGACGAATCC 



>RXN0 197 4 -upstream 

ACAATATTTACGGGGATAATCTGCATTAACAAATTAGTTAATAAAGTGTAGTATTTAATT 
AAT T AT T AAATTCAAT T AACT T T T T T GT AAAGGT GGGAAG 

>RXN0197 4 

ATGACCCAGGTTGTGGCGGGTACGTTGGTGGGAGAGTCGATTAATCGTGAGATTGATGAA 
GACAAGTACCCTTATTTGAGCTCGTATGCAGCGCCTGTTGCTGTACCGGTGCGTGAGATT 
ATTGGGCGCGAAGAAGAAGTCAATAAGATTATGGCCGCGCTGATGCGTCCAGAGATTTCT 
AATGTCATGCTTGTGGGTCCTGCTGGTTCGGGTAAAACTACGTTGGTACAGCAAGCACTG 
GTGAAAGATCCAGAGCGTAACTACATCGAGGTCGATGTAGCGAAAATGGTTGCGGATTTG 
AGCACCCCGGCGCAAATGGCTGCGCGTATTAAAGGTGTGTTTGAGGACGCCATTGCCTAT 
CGCAAGCACGAAGGTCATGAATTGGTGCTGTTCGTTGATGAGTTTCACCAAATTGTGCAG 
CTGTCTAATGCTGCGGTAGAGGCAAT CAAGCCGATTTTGGCGATGTCTGGTGTCCTTGGT 
GTGCGCGTTATCGCTGCGACAACTCTCGAAGAATTTCACGAACACATCAGGCCGAACCAA 
GCATTGACGGAGCGTTTGCAGGAAATTCGACTAACGCCGACCGATCAGAAGACCACTGTG 
GCGATTTTGCGTGGTATGGCAGATCGTTATGGCGTAAGTGATCAGTTCTATGACGACCAC 
GTTTTTGAGCAGATTTACTCCACCACTGAGCGTTTTATGCCGAGTTCTGTCCAGCCTCGT 
AAATCCATTCGTGTCCTTGATGCGATGGTTGGTTGGCATCGACTTTCCGGCAAGCCGATG 
GATATGGATCTGCTCGGTGATGTGCTCCACGATGCTATTGGTGTCGATATTGCATTCAAG 
GTCGATGGTACGAGCATTAAAGACAAGCTTGATGAGAAGGTAATGGCGCAAAGTCTTGCC 
ACCACTGTGGTAGCACGTCGTTTGCAGCTGGTGGTGGCGGATCTTCATGATAAAT CACGG 
CCACTGTCGAACTTCTTGTTCACCGGGCCTACTGGTGTCGGTAAAACAGAGCTGGTCAAG 
CAACTAGCACGGGTGCTCTTTGGTGATGACACTGGGCGATTGATTCGTTTTGACATGTCA 
GAGTTCGCCTTAGAATCAAGTCTTGACCTTTTCAGGTCTGAGCTCACTCGTCGTGTCGCT 
GACCAGGGTAACGCTATTGTCCTGCTCGATGAGGTTGAGAAAGCTGATCGAGCTATTGCG 
CGGTTGTTACTGCAGGTACTTGATGATGGCCGACTATCTGACGATTACAACCGTGAGGTG 
AGTTTTCTTAATACCTATATCGTCATGACAACTAACGCTGGTTCTGAGATTTTCGAGACA 
ATTTCGAACTATGCCACTGATGACACGGGCGATGGTCGGGCGAT CAAAGACTTTGTGAAA 
AACATTCACACGTCGATCAAGAATAAGGGTTTTCCACCTGAGCTTCTTGGTCGTGTAGAT 
GAAATTGTGCCTTTTCAACCGCTGTCGGAGACGACACAGGACAGGATTATTAGCAAGAAG 
CTGCAGGATGTGGCTACTGAGGTCTATGAACGCCACGGCGTGAAACTGCACTGTTCACAA 
AAGGTTATGGAGTTTCTGCTTGTGGATCAGGTGGAGGAAAGTGCTGAATCTGGTGGTGCC 
CGTGGTGCGGTGCGGTCTTTGCAGCGGGAAGTGGTCACTGAAGTGGCGACCTTTATTAAT 
ACCTACCCAGAAGTGCGTGACATTTACGTTGATGTCGATGGTCAGATGCGTAATAAGACT 
AACCGTGTGTCTACGGCCCGTGTGGTGATAAAGCGTGTCGAAGGT 

>RXN01 97 4 -downstream 
TAATTACTCTGGGGTCGCTTAAA 



>RXN01993-upstream 
CTTTAGGAGTTCACC 

>RXN019 93 

ATGACACTGTCCGAACGCAAGCTCACCACCACCGCCAAGATTCTTCCCCACCCACTCAAC 
GCCTGGTACGTCGCCGCTTGGGATTATGAAGTCACATCTAAAAAGCCCATGGCCAGGACA 



Appendix A, page 136 



Attorney Docket No.: BGI-132CP 



ATCGCCAACAAACCACTCGCTTTGTACCGCACCAAAGATGGCCGAGCCGTTGCCCTTGCA 
GACGCCTGCTGGCACCGCCTCGCACCGCTATCCAAGGGAAAACTCGTGGGCACAGACGGA 
ATCCAATGCCCTTATCACGGCTTGGAGTACAACTCCGCGGGCCGCTGCATGAAAATGCCC 
GCGCAGGAAACCCTCAACCCGTCAGCAGCCGTCAACTCCTACCCCGTGGTGGAAGCCCAC 
CGCTTTGTGTGGGTGTGGCTGGGCGATCCCACATTGGCAGATCCCACCCAAGTACCCGAT 
ATGCACCAGATGAGCCACCCCGAATGGGCAGGCGATGGACGCACCATCTCCGCTGACTGC 
AACTACCAATTAGTGCTGGACAACTTGATGGACCTCACCCACGAAGAGTTCGTGCACTCC 
TCCAGCATCGGACAAGACGAACTTAGTGAATCAGAGTTCGIGGTCACCCACACTGAAGAT 
TCCGTGACGGTCACCCGCTGGATGCATGACATAGATGCACCACCGTTTTGGCAAAAGAAC 
ATGAATGATAAGTTCCCAGGATTTGAAGGCAAGGTGGATCGTTGGCAGATCATCCACTAC 
TACTACCCTTCCACCATCTGCATTGATGTTGGTGTAGCAAAGGCTGGAACTGGCGCGCAG 
GAAGGCGACCGCAGCCAGGGCGTTAATGGGTATGTCATGAACACCATTACCCCAGATTCA 
GATCGTTCCTCTCATTACTTCTGGGCATTCATGCGCAACTACCGCCTGGAAAGCCAAACC 
ATCACCACCCAGCTGCGCGACGGTGTATCCGGTGTATTCAAAGAAGACGAAGACATGCTG 
ACCGCTCAGCAAGATGCCATCGACGCCAACACCGACTACGAGTTTTACAGCCTCAACATT 
GATGCCGGTGGCATGTGGGTGCGCCGAATCCTCGAGGAAGCACTCTCCAAGGAAGGCCGA 
CTGGATATCCCCACCACATTCCCCCGCGCAACACCGAAGCCGGAGGCA 

>RXN01993-downstream 
TAAACCATGAACTCGCAATGGCA 



>RXN0 1997 -upstream 

AAAAAGGTGGGAAACTTAGCCAATCCAAAGCCCAAAAATGCGGGTTATGCTGCGCTAACC 
TATGCTGACAGCCTTGCGGAAGTTGTGTACGTTAGGGGCC 

>RXN01997 

AT GACAAT C AAC G AGAAG AT CGCATCAGCTTT C AAC AAC CAAGT GAC TGCAGAGCT T GAA 
GCTTCAATGGTGTACCTTCAGCTCTCCTACGTTCTAGACGATCTGGGCCTCACCGGCATG 
CGCGACTGGATGAAGGCACAGAGCAAAGAAGAGCTCGAACACGCACAGAAGTTCGCTCAG 
CACCT T CTT GAC CGT GAC T AC ACC CCACAGAT CGG TGACAT T GCACCAC CAAAGCT T GAT 
GTCACCTCCGCTATCGAGGCTTTCGAGGCTTCCCTGGCACACGAGCAGAAGATCTCCGGC 
CTGATCCGCGAGCTCGCTGCCATCCAGGACGCTGAGAAGGACTACGATTCCCGCGCACTG 
ATCGACTGGTTCCTCAACGAGCAGATCGAAGAAGAAGCAACCGTCGGCGAGATCATCGAC 
CGCCTCCGTATCGCTGGTGATTCCGGTTCCGGAATCCTGCGCATCGACGGCGAACTCGGC 
TCCCGC 

>RXN01 9 97 -downstream 
TAAATTCCCCGCAGTTTTTAATG 



>RXN02001-upstream 

GCGGTTTCGTCATGGATAAGGACTGTGTTCGGGACCATTGCGATACTCGTGTCAAAAGGC 
GATAGTCCAGCATAGACCGTGCTTTATCGAAGGTGAACCC 

>RXN02001 

ATGCCCGTTATCAATAGTATCGCCAGTTTTTCCGACGAGATGACCCGCTGGCGGCGTCAC 
CTGCATCAAAACCCCGAAATCAGCTTTGATTGTGTGGAAACTGCGGCCTTCGTGGCCGAG 
CAGCTGCGCAGCTTCGGGGTGGATGAAATTCACACCGGCATCGCGAAAACCGGTATCATC 
GCCCTGATTCACGGGCGCGAGGCTGGCCCCGTCGTCGGCCTGCGCGCCGATATGGACGCG 
CTGCCGCTGACCGAGATTACCGGCGTCGACTATGCCTCGACCACCCCCGGAAAAATGCAC 
GCCTGCGGCCACGACGGCCACACGACCATGCTGCTGGGCGCCGCCAAATATCTGGCCGAG 
ACGCGCAATTTCGCAGGTACCGTCGCGCTGATCTTCCAGCCTGCGGAAGAAAACGGCGGC 
GGCGCGGGCGTTATGGTCGATGAAGGCGTCCTCGACCGCTTTGCCATCGCCGAAGTCTAC 
GCCCTGCACAACCAGCCCGGCCTGCCGCTTGGCCATTTTATGACGACAGCCGGCCCGATC 
ATGGCCGCTGTCGACACGTTCGACATCAACATTACCGGACGCGGCGGCCACGGTGCCAAA 
CCGCACCAAACCCGCGACCCCATCGTCGCAGCCGTCGGAATTGTCCAAGCGTTTCAAACG 
ATAGTCAGCCGGAATCACAATCCGGTCGAGGACCTTGTCGTGTCGGTCACGCAAATCCAC 
ACCGGCAGCGCCGATAATATCATCCCCGAAACCGCCTATATCAACGGCACTGTCCGCACC 
TTCAACAAAGACGTGCAGGCCATGGTCATCACGCGGATGGAAGAAATCGTCGCGGGCCAA 
GCTGCAGCCTATGGGGTCGAGGCGACGCTGACCTACAACCGCAACTATCCCGCCACCATT 
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AACGACGCCGCCAAAGCCGCCATCGCTGCCGAAGTCGCGGGCGAGGTCGGCCTCGGGGTC 
AACCCGAACGGCTCGCGCGGGATGGGGGCCGAGGATTTCTCGTATTTCCTCGAAAAGCGC 
CCGGGTGCCTACCTGTTCGTCGGTAATGGCGACAGCGCGGGCCTTCACAACCCCGCCTAT 
AATTTCAACGACGAGGCCGCGCCCTACGGCGCATCGTTCTTGGCCCGCATGGCAGAACGC 
CCCTTGCCGTTAAAGGGC 

>RXN020 01-downstream 
TGATCCATGGCGCTCGAAGATGC 



>RXN020 53-upstream 

AACCAGCCAGAAACTATCTCCAAAAGCTAATAAAACCCTTGCACTGACAAATAAGGCGAC 
C T AC CAT G AC TCTGTTTC C AAC AC AT AAAAAG GAT AAAAA 

>RXN02053 

ATGTCACTTTCAGTCGTCGAGGCGATTACCAACCGCCGCGCCACCCGCAAATACACCGAT 
GAAGCTCCTACCCCTGAGCTGATCGACAAAATCGTTGACCTTGCCCTGGAGGCACCCAGT 
GCGTTCAATGCGCAGCAACGTGAAATTGTTGTGATTACTGATCCCGCACAGAAGCAGAAG 
CTTTACGAGGCCTCCCATCAGAAACAATTCCTCACCGCACCTGTAACTTTCATTGCGGTT 
GCCCGCGTGGAAAACGAGCCTGAGGATTTGGAAGAGATTCTTGGTACGGAAAGGGCTGAA 
CGTGTCGCGGGATTCATCAACGGTCGCAGCATTCAGCAGGCACGCGAAGCAACGTTGAGG 
GATGCCAGCCTCGCGGCGGCTTTTCTAATTCTGGCTGCCCAGGCGGAGGGTTTGAGTACC 
AGCCCGACTACTGGTTGGGATGAGGAAAAAGTGAAGGAAGCAATCGGTCTCGGCGGGCGT 
GAGGATCGTGCAATCGCCCTTGTTATTGCTACCGGATTCCCTAATGAACAGCCGGAGCAC 
CCTGGTCGTTTG C AG AAT AGGC G C AT C G AC AAC AGC T AC 

>RXN020 53-downstream 
TAACTCTGCCAGCTCGCCCGGAC 



>RXN0214 6-upstream 

GGTTCTCTCGCAGAGAGAGAAGGAGTGGGGATAGGGGCCTTCCGCTCCGAACCCGACAGC 
T AAC T CG G T C AGC AAAC AGG AAG AAT T T GG AGT T T CATC A 

>RXN0214 6 

GTGGGTAAGCACCGTCGCAACAATTCAAACGCAACTCGCAAGGCTGTAGCAGCATCTGCA 
GTTGCGCTTGGAGCAACCGCAGCTATCGCCTCCCCAGCACAGGCAGCTGAGGTTGTTGTT 
CCTGGCACCGGAATCAGCGTTGACATCGCTGGCATCGAGACCACTCCAGGTCTTAACAAC 
GTTCCAGGAATCGATCAGTGGATCCCTTCCCTTAGCAGCCAGGCAGCTCCTACTGCTTAC 
GCAGCCGTCATTGATGCACCTGCAGCACAGGCTGCACCTGCAGCAAGCACCGGTCAGGCA 
ATCGTTGATGCAGCGCGCACCAAGATTGGTTCCCCATACGGTTGGGGTGCTACCGGTCCT 
AACGCTTTCGACTGCTCCGGCCTTACCTCATGGGCATACAGCCAGGTTGGCAAGTCCATC 
CCACGTACCTCCCAGGCTCAGGCTGCACAGGGCACCCCTGTTGCTTACTCTGACCTTCAG 
GCTGGCGACATCGTTGCGTTCTACTCCGGCGCTACCCACGTTGGTATCTACTCCGGCCAC 
GGCACCGTTATCCACGCACTGAACAGCAGCACCCCTCTGTCTGAGCACTCCTTGGATTAC 
ATGCCATTCCACTCTGCAGTTCGTTTC 

>RXN0214 6-downstream 
TAATCTGCATAAAGTCTTAAGCT 



>RXN02 27 4 -upstream 

ACAGGTCGAAGCTGCTGAACGTGGCCGGAAACTAGATGACGCCACTGATGTGGACACAAA 
TGTGGGCACAGAAGAAGGCTTTGAAGAAGGTCGAAATTAA 

>RXN02274 

ATGAGTTTTGAGATTTCCCGCAAGCAGTACACCGACCTTTATGGTCCAACCGTTGGCGAT 
TCAGTACGTCTTGCTGATACTGAGCTTTTTCTCTGTGTGGAAAAAGATTACGCAGCAATC 
GGCGAAGAAGTAGCATTCGGCGGTGGCAAGGTCATTCGTGATGGCATGGGCCAAAATGGC 
ACCTTGGTTCGCGATGTAGATATTCCCGATACCGTCATCACCAACGTCATCGTCCTTGAC 
TATACGGGTGTGTACAAAGCTGACGTTGCGCTTCGAGATGGCAAAATCTTCCG.AATCGGA 
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AAGGCCGGAAACCCGAATGTCATGGAAAACGTCGACATCGTCATCGGCGTTGCCZ\CCGAC 
ATCATTGCTGGTGAAGGCAAAATCCTTACCGCAGGTGGCATCGACACGCACGTGCACTTC 
TTGGGCACAGACCAGGTCAACACTGCATTAGCATCAGGTATCACCACGATGATCGGTGGA 
GGCACCGGCCCAAGCCAGGCGTCGATGGCTACAACTGTCACGCCAGGTCAGTGGAATACC 
TACAACATGCTTAGTGCTTTTGAAGGCATGCCCATGAACTTTGGCATTTTGGGTAAAGGC 
CATGGTTCTTCCAAATCTCCGCTGGCTGAGCAGGTTCGTGCGGGTGCAATCGGTCTGAAA 
ATTCACGAGGACTGGGGTGCCACACCATCGTCGATCAACACTGCCCTAGAAGTAGCCGAT 
GACATGGACATCCAGGTGGCACTCCACTCCGATACCTTGAATGAGGCCGGTTTTGTGGAA 
GACACCATTGAAGCCATTGCGGGCCGAGTCATCCATACCTTCCACACCGAAGGTGCTGGT 
GGTGGACACGCTCCTGACCTAATCCGAGTGGCTGCTCTGCCAAACGTGTTGCCTGCATCC 
ACCAACCCAACGCTCCCATACACCCGAAACACTGTTGAAGAGCACCTGGACATGGTGATG 
GTTGCCCACCACCTCAACCCAGATATTCCAGAAGACGTGGCTTTTGCGGATTCCCGAATT 
CGTGCCGAAACGATTGCAGCCGAAGATGTGCTTCACGATATGGGTATCTTCTCTATCACC 
TCTTCGGATTCCCAGGCGATGGGCCGAGTAGGAGAGACCAT CACGCGCACGTGGCAGGTC 
GCCGACCATATGAAACGCACCCGTGGATCACTAACGGGAGATGCTCCATACAACGACAAC 
AACCGCTTGCGTCGATTCATCGCAAAATACACCATCAACCCTGCGATTGCGCACGGTGTG 
GATTATGTTGTTCGTTCAGTGGAGGAAGGCAAGTTCGCTGACCTCGTGCTGTGGGATCCA 
AAGTTCTTTGGTGTGAAACCTGATCTGGTGATCAAGGGTGGGTTGATGGTCAATTCCCTC 
ATGGGTGATTCCAACGGTTCCATTCCAACTCCGCAGCCCCGCACCCTGCGCAATACTTGG 
GGTGCGTTTGGCCAGGCAGTTTCCAGAAGCTCCATTACATTCCTATCCCAGGACGCTATC 
GATGCAAATGTTCCTGATCTGCTGAATCTGAGGAAGCAGATCCGGGGCGTTCGAGGTGTA 
AGGAATCTGACCAAACGAGACATGAAACTCAATGCAGAAATGCCTGATATTCGTGTCGAT 
CCAGAGACCTACCAGGTGTTTGTCAACGGTGAGTTGATCACCAGCAAGCCAGCAGAGACA 
GTGCCAATGGCACGTCGCTACTTCTTGTTC 

>RXN0 22 7 4 -downstream 

T AAT CCGCCAACAAGGAAGGAAG 



>RXN0233 4 

GTCAAAGACCTCAACGATCCCCTCACCCGCGATTTCATTGACGGTGAAGCTTTCGCTGAG 
CTGATGAACCGCAAGGGCATCGCTCGCGATGACACCGTTGTTGTCTACGGTGACAAGTCC 
AACTGGTGGGCTGCGTTCACCCTGTGGGTCTTCGAACTGTTCGGCCACTCCGATGTCCGC 
CTGCTCAACGGCGGCCGCGACGCGTGGATGGCTGAAGAGCGCGACACCTCCTACGTGGTT 
CCGGAGTACCCCTCCGCCAACTACCCCGTCGTGGAGCGTGTCGACGAAAACCAGCGCGCG 
TTCGTGGCTGAGGTGCTCGGTTCGCTCACGCAATCCGGTGGCATGACGCTTGTCGACGTC 
AGGACCCCTTCGGAGTTCTCCGGATTGGATGAGCACGGCAACCCAACCTCAAACACCGGC 
GTGCTTCGTGGTGGACACATCCCAGGCGCGATCAACCTGGATTGGTCGGACGCTGTTCTT 
CCCAACGGAAACTTCCGCACCCGTGCAGAGTTGGACAAGCTCTACGCCGATCTCAACCCA 
GCTGACGATACCGTTGTCTACTGCCAGGTTGGCGACCGCGCGGCCCACACCTGGTTCGTG 
CTGAAGTATCTGCTCGGTTTCAACAACGTCCGAAACTATGACGGATCGTGGGCAGAATGG 
GGCAATATGGTTCGCATGCCGATCGAAACTGGCGAAAACACCAAAAATAACGTTTCGGTG 
TCA 

>RXN02 33 4 -downstream 
TAGAATAGGCGTATCCCCTTTTT 



>RXN0247 8-upstream 

GACATCGTCGAAGCGCTCTCCAGCGGCAACATCGACGATTATCGCAGCGCCGTGCTCGCT 
CACTACGCGCCGTTTCGCCGCATGATTTCCAACATGCTCG 

>RXN02 47 8 

ATGCGCACTAGCCTCATTGCGCGCGGGTTGTACCGCATTCCCGCGCTGGTCTGGGATCAG 
GGTCTTTTAACGCTTTTCGACGCCCGCCTCAGTGTTGACGACCTCCCCGCACCCATCGAC 
GTGGTGTCAGCGCGATCCTCAGACGGCAT CACCTGGACCACCCCAGAACCAGCAATCGTC 
GAAACTGAACACCGCGGTGTGGGCGATGTCTGCCTTGTCACGGGCGATCTGTGCTTCCAC 
GGATTGTCCAACCTCGCAGGATTTTTTGAGGATCCCACCGACCTTGAACCCCGGCTGGCG 
CGCCGGGATGTGAGTGGGTGGACGTCGATAAGCATGGCCCACTATTTTGCGGATGTTGAT 
GCCGCGTTCGCCTCGTCGGGGACGGGACTTGTCCTGGCGGATGGGCGGTGGATTCAGAGT 
TTTGTGGTGCGGCGCGGGCGCGAGATTTCGCTTCGGATTCTGCGCAGCGATGGCCACATC 
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ACCGATATTGCCGGCGGTAACGAATCCGCGATGACGCAGCTGCCGAGCGGTCGGATTGTG 
CTGCATTCCAGGGGGGTGGGACACCGTCTGAGCAGTGTGTCCGATGATTTCGGGGAGACA 
TTCACTCCGCTGGAGCCTGTGCCTGAACTAATCGACCCCGGCTGCAACGGCCACGTGTTC 
TACTGGAAAGCGGCTGGAATGCTCGCCGCAACGCACCTGGCGGACCCTGATCTGCGACGC 
CACTTGGTGGTTGATTTATCCAGCGACGAAGGAGCGACCTGGGCGCATCGCATCACCATC 
GAGCGCGAAGAAGCCGCCTATTCAACCGCTGCGGAAATGCCCAACGGAGATGTTGCCGTG 
GTGTGGGAAGCAGAGGGAACGCGCGCGATAAAATGCACGGTGATCAGCGTAAATGATATT 
TCGCTGCGGATCGATGAGCCCATTTCCGATGCCATATCCCTCCGCCATGTGGTGATCAAC 
GATGACCATGACGGCATCGAAGTCGCACTGCCTGACGCATCGCAATGGGGTGAAGGTGTA 
TTCAAAATTGTGTCCAATCCAGACGCGAGCACCCAAAAAATCCGCACTCGAGGCAAGCCC 
GCGCGACAGACCCTGGAAATTGGGGATGAATTGGTTTTTGATATCCGCAAGGGTGGAGAA 
GTGGCTTACGGCGTCACGGTTCCTTATGATGGTCGCTCGTTGGGGGAAGTTAAACAGGAT 
TTTGGAGTGGGGCTG 

>RXN024 7 8 -downstream 
TAGAGGCCGATTTGCGGTCCTTT 



>RXN025 08-upstream 

TGCACACTGCTGGTGGTGAGGCCGCAGACCTGGCAGCCGCAAGCAAAGCCTCCGAGGCCC 
AACTCGCGGCTCAGTAAAACCAAAAGGAATCTTTGACCAC 

>RXN02508 

ATGCGTACATCCATTGCCACTGTTTGTTTGTCCGGAACTCTTGCTGAAAAGCTGCGCGCA 
GCTGCAGATGCTGGATTTGATGGTGTGGAAATCTTCGAGCAGGACTTGGTGGTTTCCCCG 
CATTCGGCAGAGCAGATTCGTCAGCGGGCTCAGGATTTGGGATTAACCCTGGATCTGTTC 
CAGCCGTTTCGAGATTTCGAAGGTGTGGAAGAAGAGCAGTTTCTGAAGAATCTGCACCGC 
TTGGAAGAGAAGTTCAAGCTGATGAACAGGCTTGGCATTGAGATGATCTTGTTGTGTTCC 
AATGTGGGCACCGCGACCATCAATGATGATGACCTTTTCGTGGAGCAGTTGCATCGTGCA 
GCAGATTTGGCTGAGAAGTACAACGTCAAGATTGCTTATGAAGCGTTGGCGTGGGGCAAG 
TTTGTCAATGATTTTGAGCATGCGCATGCACTTGTGGAGAAGGTGAATCACAAGGCGCTG 
GGAACCTGCTTGGATACGTTCCATATTCTTTCCCGTGGTTGGGAAACCGACGAGGTGGAG 
AACATCCCTGCGGAGAAGATCTTCTTTGTTCAGTTAGCGGATGCGCCGAAGCTGAGCATG 
GACATTTTGTCCTGGTCGCGTCACCACCGTGTTTTCCCTGGTGAAGGCGATTTCGATCTG 
GTGAAATTCATGGTTCATCTGGCCAAGACGGGTTATGATGGCCCGATTTCTTTGGAGATC 
TTCAACGATTCCTTCCGCAAGGCCGAGGTTGGTCGCACCGCGATTGATGGGTTGCGTTCT 
TTGCGTTGGTTGGAAGATCAGACCTGGCATGCGCTAAATGCTGAGGATCGTCCAAGCGCT 
CTTGAACTGCGTGCACTTCCTGAGGTCGCGGAACCTGAGGGTGTTGATTTCATTGAGATC 
GCCACTGGACGTTTGGGTGAGACCATTCGGGTTCTTCATCAATTGGGTTTCCGCTTGGGT 
GGTCATCACTGCAGTAAGCAGGATTACCAGGTATGGACCCAGGGCGATGTGCGCATTGTG 
GTGTGTGATCGTGGGGTCACCGGGGCTCCAACCACGATCTCTGCGATGGGCTTTGACACC 
CCCGATCCAGAAGCTGCTCATGCCCGTGCGGAATTGCTGCGGGCTCAGACAATTGATCGT 
CCCCACATCGAGGGCGAAGTTGACCTAAAAGGTGTGTACGCACCGGATGGGGTGGAGCTG 
TTTTTCGCGGGGCCGAGCCCCGATGGAATGCCCGAGTGGCTGCCGGAATTCGGCGTCGAA 
AAGCAAGAAGCTGGTCTCATTGAAGCCATCGACCACGTCAATTTCGCCCAGCCGTGGCAA 
CATTTTGATGAGGCAGTGCTGTTTTACACCGCGCTGATGGCGTTGGAGACTGTGCGTGAG 
GATGAGTTCCCGAGCCCAATTGGTTTGGTGCGCAATCAGGTGATGCGTTCGCCGAATGAT 
GCGGTGCGGTTGCTGCTCAGCGTGGCGCCCGAGGACGGTGAGCAGGGAGATTTCCTCAAC 
GCGGCCTACCCGGAGCACATTGCGTTGGCCACGGCGGACATCGTGGCGGTGGCTGAACGT 
GCGCGCAAACGAGGCCTGGATTTCTTGCCCGTCCCAGAGAATTACTACGACGATGTGCAG 
GCGCGTTTTGATTTGCCGCAGGAATTCTTGGACACACTCAAGGAAAACCACCTGCTTTAC 
GACCGCGACGAGAACGGCGAATTCCTCCACTTTTACACCCGCACGTTGGGCACGCTGTTC 
TTCGAAGTGGTGGAACGCCGCGGCGGTTTTGCAGGTTGGGGCGAAACAAACGCTCCGGTG 
CGGTTGGCGGCGCAGTATCGTGAGGTGCGGGACCTCGAGCGGGGAATCCCAAAC 

>RXN02 5 08 -downstream 
TAGCATCCCGAACTAGCCCCCCA 



>RXN02 513-upstream 

ACAGCACCGTTTTGTAGGATAAGAAAATCCCGCACACAACCCGTCCTGGTGGGTGAAGTG 
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GGGGAGGCATGTCTATGCCCCCAATTAGACATCTGACATC 
>RXN02513 

ATGCTTCCAATCTGGATGGGTCTTCCATTCAAGAAAGCAGGTGCTTTGTCTCGGCGTAAA 
GCAGTATTCTCAGCGCTTGGTGCAGCCGCACTCATGGGCGCAGCACTACCCACCATCCCA 
ACGGCCCAAGCTCAAACACCCACGGGCTACGGATTCGATGCAACAGCAAGCATCAGCGAA 
GAACCAGAGTTTTCAACACAACAACTCGCTGACGGCGGAACTCTCGGATTTGATTGCTAC 
CGCATCCCATCGCTTGGCGTCGCACCCAACGGCAACGTCCTCGCATCGTGGGATGGTCGC 
CCAAACAACTGTTCAGATGCTCCACAACCCAACTCCATCGTGGGCAAGGTATCGACCGAC 
AACGGAGCAACCTGGGGCGAACAGCACGACATTTCCGCAGGTATCACCGCCGAACCCAAA 
ACTGGCTATTCCGATCCCAGCATCGTTGTGGACTGGGAGAGGGGCGATGTCTTTAACTTC 
CACGTGAAGTCATTCGATGCAGGATACTTCACCTCCCAACCAGGCACGGACCCGGATGAT 
CGCAACGTTGCCCATGTTGCCTACGCCAAATCATCAGATAACGGCTCAACCTGGGTTGCA 
GACACCGTCATTACTGATCAAGTGGTTGCTCATGACACCTGGGACAGCCGATTTGCCACA 
TCCGGAAACGGCATCCAACTGCAATACGGCGCGTACAAGGGACGATTGGTCCAGCCATCG 
GTAACTCGCATG 



>RXN0253 0-upstream 

GAGGCTGAGCTTTCCGTCAAACAACATCTTCCCAATGTGGATGAAATGACTGTGACCATC 
ACCCCTTCCAAACCTTGAGTCCCGTGATACAATTGTTGAT 

>RXN02530 

ATGTCAACAAATTATGAAGCAATCATCATTGGAGCAGGTCAGGCTGGACTCGCGGCGGCG 
CATGAACTTTCCCGCCGCGGTTTCACTCCCGGAAAAGATTTTCTCGTCCTCGATTCCAAC 
GACGGGCCCGGTGGCGCCTGGCGGCATAGGTGGGATTCACTCACATTAGGTAAAGCCCAC 
GGAATCGCCGATCTCCCAGGGCTTCCCATGAATCGCCCCGATCCGAAAACTCCGGCTTCC 
ACATTGGTTGCTGGTTATTACGGCGCTTACGAGAACGAGTTCTCCTTCGCAGTTGTGCGC 
CCAGTCAAAGTCTCACGAGTTGAGCCCACTTCCGAGGATCCTTCGAGCCCATTGCGCGTG 
AGCAGCGACGATGGTCGAGAGTGGATTACCCGCATGGTTCTTAATGCAACAGGTACGTGG 
ACAAACCCTTATGTTCCGTACATTCCTGGCATCGATAAATTCCAGGGCAAGCAGCTCCAC 
ACCGTTAATTACCGCAAGGCCGAGGATTTCAAAGGTAAGAAAGTCCTGGTCGTCGGCGGT 
GGTTTGAGTGCTGTGCAATTTCTGCTGGAGTTGGAAGGCTTGGCGGAAACCACCTGGGCG 
ACGCGTCGTCCGCGAACTTACGCAGCGCGAGTTCGACGCCGGCTGGGGCATTGCGGT 

>RXN02 53 0-downstream 
TGAGCGCGCCGTCCGCGAACGCA 



>RXN02 5 65-upstream 

GGAAATTCGATACAGTGCGATGACGCGATATTAGAAAGAAAAAGATGCGCTTTACGACGA 
AACCCTCACCCTCCTTCAGGAACTTATCCGCAACGCCTGC 

>RXN02565 

GTGAATGATCTAACCCCAGATTCAGGTCAGGAAATTAGAAACGCGGAAAGCCTAGAACGT 
TTCTTTGAAGGAACCCCCAACGTTAAAATCACCAAGCTGGAACCGCATCCGGGCCGGACC 
TCAATTATCGTGACTGTTCCAGGCAGCGATCCAGATGCTGAGCCTTTAACACTGCTTGGA 
CATACTGATGTTGTGCCTGTTGATCTGCCTAAATGGACTAAAGATCCATTCGGTGCGGAG 
ATTTCGGATGGACAGATTTGGGGTAGAGGGTCCGTCGATATGCTCTTTATTACCGCAACC 
CAAGCGGCCGTCACCCGTCAAGTAGCCCGTGAAGGCGGCCTGCGTGGCACGCTGACATTC 
GTTGGCGTTGCTGAT GAGGAAGCCCGCGGCGGACTCGGAGCGAAGTGGCTTTCCGAAGAA 
CACCAAAACCTCTTCAGCTGGAAAAACTGCCTCTCCGAATCCGGTGGATCGCACCTTCCA 
GTCCACGACGGCAGCGACGCAGTAGTAATTAACGTTGGAGAAAAAGGTGCAGCTCAACGT 
CGTATTCACGTCAATGGCGATGCTGGTCATGGTTCCATTCCTTTCGACCGTGACAGCGCT 
ATTGTCAAGATCGGTGAAGTCGCCCGCCGAATCGCTGCCGCCGATCTGAAGGTAGCCAAG 
GACGATATCTGGCAAGGCTTCGTCCAAGCGCACCGTTTCGACCCAGAAACGGAGCAGGCG 
CTTCTTAGCGGGACCTCCCCTGAGGCCTACGCAGAGTTCGGCGGACTCTCCCGCTTCGCC 
CACGCGGTGTCTCATCTCACGATCGCCCAAACTGTGGTTCGTGCAGGTCAAGCCATCAAT 
GTATTGCCATCGCATGCGTACTTGGAACTGGATATCCGTACCCTTCCAGGCCAAACCAAT 
GACTATGTTGATGACACCCTGCGTGCTGCTCTGGGCGATCTTGCCGATGAAGTAGAAATC 
GAACACCTCATCTCTGAAGAAGCAACGGTGAGCCCAACTGATTCCAGGTTGTATAACACC 
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TTGGAAAAAGTTCTTGGTGATTTCTTCCCCGATGCGCCTGTGGTCCCAATTATTTCCTCT 
GGTGGCTCTGACCTGCGCTTTGGTCGTCGACTAGGCGGTGTTGGTTATGGTTTTGCAGTT 
CATGCACGTGAACGAACTTTGGCGGAAGCAATGGGGCAACTTCACTCCCATGACGAGGCG 
CTGTACCTGGAAGATCTTGAACTGACTGTTCGGGGTTATGACTCCGTCGTGCGTGAATTC 
CTAGGC 

>RXN02 5 65 -downstream 

T AAAAAC AT GAAG C AGG AG T C T T 



>RXN025 8 9-upstream 

GCCTAAATTGCAGCGAGAGGTCTAAAAGGTAGTGCTCTAGGGATTCATCCAAACTCACGA 
AT AT T GAAGTTT TAAAGT T G AAC AGGAAAAAT AACAAAT A 

>RXN02589 

ATGTCTATTTCTGATAATTCCCGCGATCAATTAGGAGAACTGCCAGCTGGTCGGCCTCTC 
CAATCCGATTTTGATAATGACCTCGACTACCCACGTCTAGGCAGTGTCACGTTTAGGCGT 
GGCACCCTCACTGAAAACCAGCAAACCATGTGGGATGAAAAGTGGCCTGAACTGGGTCGC 
GTCCTCGAAGATGAGCTGATTGATGTTGATGCGTGGTTCGGGCGCGAAGGCGCAAAAACC 
ATCGTAGAGATCGGCTCTGGCACTGGAACTTCGACTGCTGCCATGGCTCCACTTGAGGCT 
GATACCAACATTGTCGCCGTCGAACTATACAAGCCGGGCTTGGCCAAGTTGATGGGCTCT 
GTTGTCCGTGGAGAGATCGACAACGTGCGCATGGTCCGCGGAGACGGCATCGAGGTGCTC 
AACCGCATGTTTGCCGATGGGTCCCTGGACGGCATCCGCGTATACTTCCCGGACCCTTGG 
CCAAAGGCGCGCCACAACAAGCGCCGCATCATCCAGTCTGGTCCGCTGAACCTGTTTGCA 
AAGAAGCTCAAGCCAGGTGGAGTTCTGCACGTTGCTACCGACCACGCTGATTACGCAGAG 
TGGATCAATGAGCTAGTTGAGGTCGAACCACTGCTTGAGTACAAAGGCTGGCCATGGGAG 
GAATGCCCTCAGCTGACTGACCGTCAGGTCATCACCAAGTTTGAAGGCAAAGGCTTGGAA 
AAAGATCACGTGATCAATGAGTACTTGTGGCAGAAGGTGCAAAAC 

>RXN0258 9-downstream 
TAATGTCTGATGTGCATGAGGTC 



>RXN0 27 04 -upstream 

CGTCTTTGGACATGTTCAAAGGCATGGGCCAGCGTGGCGACCTCTTTGCACACAACATCA 
TTGGCACAATCAAAGGATTAACGGAAGAGAAAGGCTGATC 

>RXN027 0 4 

ATGACCACCGGAGCCTCAAAAAAACCCGCACGTCCGAACACTGGCGCTAAAACCAGAACG 
GGGCTGGGAATTAGGGAGCGTATTTCCGGTGCATGGAATGATCTTCTCGCGCGCCCTTTA 
ACTGACTACATCATGATCTTGTGCATCGTGGTCATTTTGTCGTGCCTCGGTGTAGTCATG 
GTGTATTCCTCCTCAATGACATGGTCGTTGAGGGAAGGTGGCTCCGTGTGGGGTACTGCC 
GTGCGCCAGGGCATCATGATCGTGTTGGGTTTCTTTGCCATGTGGGTGGCGTTGATGACG 
CGCCCGCAAACCATTAGAAACCTATCCAACCTGATATTGATTGTGTCTATTGTCTTGCTG 
CTTGCCGTGCAGATTCCTGGCATTGGTACAGGTAAAGAAGAGGTCGGGTCGCAGTCGTGG 
ATTGCTCTTGGACCTATTCAGTTTCAGCCTTCGGAGATCGCCAAAGTGGCCATTGCCGTG 
TGGGGAGCGCACTACCTCGCAGGCAAGGGCCCTGTGCAGCACTGGTTCAATAATCACTTG 
ATGCGTTTTGGTGGCGTCGGTGCATTCATGGCGTTTTTGATCTTCATGGAAGGCGACGCC 
GGCATGGCGATGTCTTTCGTGCTGGTTGTATTGTTCATGCTGTTTTTTGCGGGCATCGCC 
ATGGGTTGGATCGCGATTGCCGGCGTACTGATTATCGCAGCCCTCGCAGTCCTGGCATTG 
GGCGGAGGCTTCCGTTCAAGCCGATTCGAGGTGTATTTCGATGCGCTGTTTGGCAATTTC 
CACGATGTGCGAGGCATTGCCTTCCAGTCCTATCAGGGCTTCCTCTCTCTTGCAGATGGT 
TCCGGCTTGGGAGTTGGTTTGGGCCAATCAAGGGCGAAGTGGTTCTACCTGCCCGAAGCT 
AAAAATGACTTCATCTTTGCCATCATTGGTGAGGAGCTGGGGCTGTGGGGTGGCGCTCTG 
GTCATCGCACTTTTCGCGGGGCTGCTGTACTTCGGTCTGCGCACAGCCAAGAAGAGCCAC 
GATCCATTCTTGGGCTTGATGGCTGCAACCTTGACGGCATCCGTGGTGTCGCAGGCGTTC 
ATCAACATTGGCTACGTGGTTGGTCTGCTGCCAGTTACCGGTATTCAGCTGCCCATGATT 
TCCGCCGGTGGTACCTCCGCGATCATTACCTTGGCTTCCATGGGCTTGCTCATTAGCTGT 
GCACGCCACGAACCAGAGACAGTTTCTGCGATGGCTTCCTATGGACGCCCCGCAATCGAT 
CGACTTCTGGGATTGCGTGAGCCTTCAAGTACTTTGACCACCAGTAATGCATCCTTGCGT 
TCCAACAAAACCAAGGCCGCTAAACAAAAGCCGAGTCCTCAGAAAGAGTCTCGGGACCGC 
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TTCGGCGAGCCTGTGACCGCACGCCGAGCGCAGGCGCCACGAAGTGGGCGAGCTGGAGTA 
CAATCGGAAGCTCCGCGACGCTCGACTGGTAGCGTCAAAGGTCGAAGCAGTGGTCAGGAC 
AACGGTCGAAGCAACGAAGGTACGGCGCGTAGCCAATCAACTACTGGTGGGCGCGCAGCC 
GATCGCAGCGTTGATCGAAGTCGTCAAAGCAGGCCTACCGAGCGCCGTTCCGAGAGTCGC 
GCGATGATTGGCGTGACAACCGCAACCGCAGATAAATGTGAAATCAGGAGAACTACGAAT 
AAAGATGGC 

>RXN0270 4 -downstream 
TAACTCCCCAAAACCCATGCGGG 



>RXN02 7 07 -upstream 

TTTTGATGACCGCGAAGAAGTTCGCGCTGCTTTGACAGAAAAGCTCAACAATAAACTTCC 
CCTTACTACGGAAGAAGGATAGGCCACAGTCATGATCACA 

>RXN02707 

ATGACCCTTGGGGAAATCGCTGACATCGTTGGAGGCAGGCTTACTGGCGGTGCTCAAGAA 
GATACGCTTGTGAGCTCCAGCGTGGAGTTTGATTCTCGATCCCTCACACCGGGTGGCTTG 
TTTTTAGCACTTCCGGGTGCTCGTGTAGACGGCCATGATTTTGCTGCAACTGCAATTGAG 
AAAGGTGCGGTTGCAGTATTGGCAGCCCGTGAGGTTGACGTACCTGCGATCGTCGTGCCT 
CCAGTAAAAATCCAGGAATCCAATGCTGACATTTATGCTCATGATCCAGATGGGCATGGC 
GCGGCGGTAGTGGAGGCGTTGTCTCGGTTGGCTCGCCACGTGGTGGATATCTGCGTGGCT 
GGCCATCAATTGAACGTTGTGGCTATTACTGGTTCTGCGGGAAAGACTTCTACGAAGGAT 
TTCATCGCGACGGTTCTTGACCAAGATGGGCCAACTGTGGCTCCTCCGGGCTCGTTTAAC 
AATGAGCTTGGTTTGCCACACACCGCGCTCCGCTGCACAACCGATACTAAGTATTTGGTG 
GCTGAGATGTCCGCGCGTGGCATTGGACATATTAAGCACCTGACAGAGATTGCTCCGCCA 
CGGATTGCAGCTGTGCTCAACGTCGGCCATGCGCACCTGGGTGAATTTGGATCCCGCGAG 
AATATCGCGCAGGCAAAAGGCGAGATCATTGAAGCGCTGCCCTCGAAGAAAACGAGCTCG 
GTACCAGTCCTGAATACTGATCCTTTTGTCGCCCGGATGGCTCCACGCACTAAGGCGCGC 
GTGGTGTGGTTTACCACCGATGCAGGCCAAGCAAAAAAGTCTGATTATTGGGCAACGAGT 
ATTTCACTGGACGCTGTTGCGCGGGCAAGCTTTACGCTGAACACGAAGGACGGCTCTTGG 
CCGGTCACCCTGCAGGTTTTTGGTGAGCACCAGGTTGCTAATGCACTTGCTGCTGCTGCC 
ATTGCCATGGAAGCTGGCGTCGCCCCAGAATTGGTGGTTGCTGGATTGGAAGCACATTCA 
GCTGCTTCCGCGCACCGCATGGATGTAAAGACCCGTGCCGACGGCGTGACCATCATCAAC 
GATTCTTACAACGCGAATCCTGATTCTATGCGTGCAGGTATCGCGGCTCTTGCGTACACA 
GCTAGTGGTCGTTCTGAAGCAACAAGCTGGGCAGTGCTTGGCCAAATGGGTGAGCTTGGC 
GATGACGCCTCGGAAGCCCATGCCGAACTTGGTGCTGAGCTGGCTAAATACAATGTTCAA 
GAACTTGTCGCAGTGGGGGAGAACCCTAACTGTGCAGCACTTGCAGAGTCCGCAGCGAGC 
CTGGGTGTGAGTACTCACGTAGTTTCAGACGTTGATGCAGCGCTCGAGTTGCTCGCAGGC 
CATATTAAGCGGGATGATGTAGTGCTGGTTAAGGCTTCAAATGCTGATCGCCTGTGGAGG 
GTCGCAGAAGCACTACATGGCATGGTGCCGGGCCTCAAAAACACAGGTGGCTCGGTCAAC 
G AC GAT TCTCGTCG G AAC G T G G AAGG AC AG 

>RXN027 07 -downstream 

T AGAAAAC AAT GC AAC AG AT TAT 



>RXN02 7 23-upstream 

CGTGCTCACCATGGGTGCAGGTTCCGTGACCATGCTTGCTCCAGAAATCCTGGATCAGCT 
GCAAAACAATTAGGACGTAAGTGAACAAGGCAGGACTAGC 

>RXN02723 

GTGAACAAAAAAGTCATCGCCATTGTTGTGGGTGTGGTTGTTGTCCTCGTGGCAATCCTG 
GGCGTTGTTGCCTGGTTCGTTCCCATCCTCAAGGTGGGAAACATTGAAGTAACCGGTGCA 
ACGCGCACATATCCGGATCAAGTACTGGAAGTCTCCGGGATTGTTGAGGGCAAAAACCTC 
TTCCGCGTCGATGCGACTGCAGCAGGGCAAAACATTGTGGAATTGCCCTGGGTGAAATCG 
GTGACCGTTAACCGTGCCCTGCCAAGCACCATCACCGTGGAGCTGACAGAGCGTGAGCCT 
GCAGTGTTCATCAAGCGTGCTGATGGTGACCATGTCATTGACACCGAGGGTAAAGAAATT 
ATCATTGGAACACCCCCGGTGGGAACAGTAGAAGTTTCTGGCGCGGATGAAGGAAACTCA 
GAAGTGCTTCCTGCGGTTATTGCTGTAATCAACGCAATTAAAGCGCAAGATGCGCAGATG 
ACAGAAAGTATCCAGGTAGTGGAAGCTCCGGATCAATTTGATATCTTGCTGAAAATGAAT 
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GATGGCCGGGAAATCTACTGGGGATCCTCGGAAAACAACCACGATAAAGCGGTGGCAATG 
TCGACTGTTTTGAAGCGGGAAGGCCAACGTTGGAACATTAGCTCACCCTCAATGGTGACA 
GTCCGC 

>RXN027 23-downstream 
TAAAGTGGCTGGGTAGTTCCGGT 



>RXN02813-upstream 

GGACTCTAAATTGACCCGATCTTTATACTCCGACCTTGCTGGTAGTGGAGAACACCTCAG 
CAGCCTTTCCGACGAGACTTTCCTAAAGAATCTTCTTGTC 

>RXN02813 

GTGGAGGCCGCTTTGGCGGTTGCAGCTGCCCCCGAGCACGCAGCAATGGCGAAGGCCACC 
ATTGATTCTTATCAGTTGGATGTGGAGGAGCTTTCCCGTCGCGCAGCCGAGGGCGGTAAT 
CCGCTCATTCCGCTGGTCACTGACCTCAAGGCCATCAATCCGGCAGGCATCCACATTGGC 
GCAACGAGCCAGGACATCATTGATTCTGCGTTAATGCTGTGCATGAAGGAAGGGGTGGGG 
GAGGTCGTCGACAAGCTTAAAAAGCTTGCGCGAGATTTGGCCGAGCTCACCGCGGAGCAT 
AAAGCAACCCCGATCATGGGGCGCACGTTGGGGCAGATCGCGACGCCGACGACGTTCGGC 
GCGCTGACCGGCGGCTGGCTGGTTGCGGTGGACAATGCGGCACGCGCCCTGGAGGCGCTG 
GAGTTTCCGGTGTCGTATGGCGGTGCCAGCGGAAATATGACGGCGGTGCACCCGCGTGGC 
TTCGAGATTCAGGCGAAGCTGGCCGAGGAGTTGGGCCTTTTTGATCCGCAGTGGGTGTGG 
CATTCCGATCGCACGCCGATCACTGCGATCGCGTCGGCGCTGGCAACGGCCGCTGGTGTG 
GTACGCAAAATTGCTGGTGACGTGGTGTTTTACTCACAAACCGAGGTCGGCGAGTTGCGG 
GAGAAATCCCCCGGCGGCAGCTCCGCGATGCCCCACAAAGCCAATCCGGCCGCTGCGATT 
GCGTGCGACGGTTACGCGCGCCGGGCACCTGGCCTTCTTGCAACGCTTTTCGACGCCCTC 
GACTGCCGTTTGCAGCGCGGCACCGGCAGCTGGCACGCGGAGTGGGCAACGCTGCGCGAG 
TTGGCTGCTGTCACTCACTCAGCAGTGAGCAGGGCTGCAACCAGCATCGATGGCATCACC 
GTCAACGTTGATGTGATGGCAAGTCGCGTCAATGGACCAACCGGGCACGCCGAAGATTTG 
GCGGAGCGGGCACTAGAAATTTATGGAAAAGGACGCAGT 

>RXN02813-downstream 
TAATGGATC 



>RXN028 2 0-upstream 

CAACGAAACAAATGCAAGCCCCCAATCATGGGTTTCTACCAATTAAATTTTCTTTCAGAA 
AATATCTCCCCACATAAAAGTTCCTTGATAGGCTCGAGAG 

>RXN02820 

ATGAAAGTGACCCAAAGCACATTCCTTAAATCGGTAGCTGCGTTCACTGTCGCAGCCTTA 
ACCCTGACCATCTCTTCGTGTTCCAGCGGTGAAGACACCTCCGCAAGCTCCACGGATACT 
GAAAACTCCTCAACCCAAGCAGCAGCGTCTCCCCCACTTGCGCCTTGTGAACTTCCCGCC 
GACGCTTCTGCTGAAGAGGAAGTAGAAGGCACTCACACAGGTGAAGATATTTCTGTTGCC 
CCGGAAATCGGTACCGGCTACCGCGAGGGCATGACCCCTGTTCAAACCCAAGGTTATGCG 
GTGGCAACTGCAAACCCCATCGCTTCTGAAGCAGCCTGCGCGGTGTTAAGAGAAGGCGGC 
ACTGCAGCTGATGCTCTTGTCACCGCGCAGTTTGTTTTGGGACTGACGGAACCGCAGTCG 
TCTGGCCTTGGTGGTGGCGGATACATTCTGTACTACGACGCCGAAGCCAATGCGGTGACA 
GCCATTGATGGCCGTGAAACAGCGCCAGTTGCTGCTGATGAAAACTATCTCATTCATGTT 
TCTGCAGAGGATCAAACGGCACCTGTTCCTGATGCCCGACGTTCCGGCAGGTCAATTGGT 
GTGCCAGGAATCGTGGCAGCCCTTGGACAGCTGCATGATTCATTCGGAAAGACCTCCTGG 
CAGGACGTGCTGACAACTCCGCAGCAGCTCGCAACTGATGGTTTTTCCAT CAGCCCTCGC 
ATGTCAGCATCAATTGCTAACTCCGCTGAGGATCTCTCCCACGATCCGGAAGCTGCCGCA 
TATTTCCTTGATGAAAACGGTGATGCGAAGGCACCCGGCACACTTTTACAAAACCCTGAC 
TATGCAGAAACGATTCGTCTCATCTCTGAAGGTGGCCCCGATGCGTTCTACACGGGTGAG 
ATTGCAGCAGACATCGTGGAACGCGCCACCCGTGAGGTTGACGGTTTCACACCATCACTG 
ATGAGCACGGCAGATTTGGCTGCCTACACTCCGGAAACTCGTGAAGCTTTGTGTGCTCCC 
TACCGCGACAAGATTGTTTGTGGCATGCCACCGTCATCATCGGGTGGCGTCACAGTGATG 
GAAACCCTGGGTATCTTGAACAACTTTGATCTCGCCCAATACCCACCCACTGAGGTTGGT 
TTGGATGGCGGATTGCCAAATGCGGAAGCTGTTCACCTGATTTCAGAGGCTGAGCGCCTG 
GCTTATGCTGATCGCGATGCTTACATCGGTGATCCTGCTTTCGTGGAAGTTCCAGCAGGT 
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GGTGTCCAACAGTGGATCAACCATGTCCACACGGGCGAACACTCCAAACTT 



>RXN028 3 9 

TGTGTGGTGAATGATTATGCTGACCGCAAGTTTGATGGTCATGTTAAGCGCACGGCGAAC 
CGACCACTTCCCAGCGGCGCGGTAACAGAGAAAGAGGCGCGCGCGCTGTTTGTCGTGCTG 
GTACTGATTTCGTTTTTACTGGTGCTGACGCTGAATACGATGACCATTCTGTTGTCGATT 
GCCGCGCTAGCGCTGGCGTGGGTGTACCCGTTTATGAAGCGGTATACCCATCTACCGCAA 
GTGGTGCTGGGCGCGGCGTTTGGCTGGTCGATTCCAATGGCTTTTGCCGCTGTGAGTGAG 
TCGGTGCCATTGAGTTGCTGGTTAATGTTCCTCGCCAATATTCTCTGGGCGGTGGCTTAC 
GACACGCAGTATGCGATGGTTGACCGCGATGATGATGTGAAGATTGGCATTAAATCCACG 
GCAATCCTGTTGGCCAATACGATAAAT 

>RXN02 8 3 9-downstream 

T G AT AT T GG GAT TTT GC AG AT T G 



>RXN02 908 -upstream 

GCCAACGAGGGTTGGTTTACCACCTCTGATTCAGGTGAACTCCACGACGGGATTCTCACC 
GTGACTGGTCGCGTGGATACCCGTCATTGATTCCGGTGGA 

>RXN02908 

TTGAAGTTGCACCCAGAGGTACTGGAACGTGCCATCGCAGATATTAAAGGTGTCACCGCG 
GCGTGTGTTGTGGGTATTCCCGATCCCCGATTAGGCCAAGCAATTGTGGCCGCGTACTCC 
GGATCGATCAGTCCGTCTGAAGTTATTGAAGGCCTCGACGATCTACCTCGTTGGCAGCTT 
CCCAAACGGCTGAAGCATCTGGAATCTTTGCCCAGCATTGGTCCTGGAAAAGCTGATCGA 
CGTGCTATCGCGAAGCTGTTT 

>RXN0 2908-downstream 
TAGTCTTCATTCTTGCTGGCTGC 



>RXN02 913-upstream 

TCCCTGACATCCAGGTTGAAGCAACGTTTGATGACGGCACCAAGCTCGTCACCGTGCACA 
ATCCCATCCGATAACCCTTGATGTTTTTAGGAGTTTTGTC 

>RXN02 913 

ATGATCCCAGGCGAGTACATCCTGTCCAGCGAATCACTCACCGGAAATGTTGGGCGCGAG 
GCCAAAACCATCGAAATCATCAACACCGGTGATAGGCCTGTGCAGATTGGTTCGCATTTC 
CACTTCGCTGAAGTAAACCCCAGCAT CAGCTTTGATCGCAGTGAAGGTTACGGCTTCCGC 
CTTGATATTCCATCCGGCACCGCGGTGCGCCTCGAGCCAGGCGATGCCCGCACCGTCAAC 
CTTGTTGCCATTGGCGGTGACCGCATTGTTGCAGGTTTCCGAGATCTCGTCGATGGGCCG 
TTGGAGGACCTCAAAGTCAACGTGTGGGAGGGACGCGAAGACGGTTGGCGTCGTTCCTCA 
GCTGCTGGTGATGCTCCACAAGAATTGCCACAGGTCGAAGCTGCTGAACGTGGCCGGAAA 
CTAGATGACGCCACTGATGTGGACACAAATGTGGGCACAGAAGAAGGCTTTGAAGAAGGT 
CGAAAT 

>RXN02 913-downstream 
TAAATGAGTTTTGAGATTTCCCG 



>RXN02 937 -upstream 

GCTACCGCGAAGAACTGTACTAGTTCTTCCATCAGCACCCGCAGTTGTCTTTGCAAGAGT 
TCGAAACATCCAACGCATTGGTGACACCGGTGTTGTCGCG 

>RXN02937 

GTGATCAGCAATGGGGAAGGTCCGGTTGTTGCGCTTCGTGGCGACATTGATGCGTTGCCC 
ATGGCGGAGCGATCCGGCAAAGAATACGCAGCAACCGGAGTGACACAGGTGGATAACACC 
ACCGGTCAAGAAACTCCGGTGGCGCATACCTGTGGCCACGATGTGCATATTTCATCACTG 
TTGGGTGCGGTGCAGGCGTTCAATTCTCATCGGGAATTGTGGAACGGAACGTTGATGGCC 
GTTTTCCAGCCAGCGGAAGAGACGGCAGCTGGTGCGAGGATGATGGCGGAT CAGGACAAC 
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GCGCCGGGAAATCACTCTCCAGCGTTCGCGCCAGATATGCAGCCAACTCTTGATCGTGGT 
GTGGAAGCGCTGGTTGTAGCTGCTTCTGCGTGGCTAGTAAAA 

>RXN02937-downstream 
TAATTGGCTAATGAATCCTTTTC 



>RXN0 2 9 4 4 - ups t r e am 

GGGGAGGTCCCAACAGGTGGTGGCGAAGAGGTGACCAGCGAGGTCAACAGGG 
>RXN02 94 4 

GTGAACGCTCAGAATCTTATTGATCCAGAGCATTCAATGGGTCAGGCAACTGCTGGTGTG 
AGCCAGAACCCAGTCATGGCTGCCCTGCCGGAAAGTGGCACCAGCCATATTTCCAT CATC 
GATTCCTATGGCAACGCAGCATCGTTGACCACCAGTGTGGAAGCTGCTTTCGGTTCCTTC 
CACTTCACCCGTGGTTTCATTTTGAATAATCAGCTGACAGATTTCTCCGCTGAACCACTT 
GATGAGGACGGCGAGCCCGTGGCCAATCGTGTCGAGTCAGCAAAGCGCCCACGGTCTTCC 
ATGTCGCCAATGCTAGTGTTCAACGCCAGTGGCGATGGTGAAATCGCGGATCTGAATATG 
GTGCTGGGCTCCCCTGGCGGATCCTTGATTATTCAGTACGTGGTGAAAACCCTGGTCAAC 
AT CATCGACTGGGATATGGATCCACAGCAGGCAGTGTCTGCGCCCAACTTTGGTGCGATG 
AACCAGCCTAAGACTGGACTGGGAAGCGAGCATCCGCTGATCGCCAATGATTCAGCAGAG 
CTTGTATCTGAACTGGAAAGCAAAGGCCACGAAGTTAATGTGGGCGAGCAATCCAGTGGC 
CTATCGGCGTTGGTGAAAAACGGCGACACCATTGTCGGTGGCGCCGATCCACGTAGAGAA 
GGCGTGGTCTTGGGTGGC 

>RXN02 94 4 -downstream 
TAATTAGCGCGCAGACCACGCAG 



>RXN02 952 -upstream 

TCCAAACCGCTGTTTCTGCTCGTGGCGAATCCTGGATATTGAAGTAATTGAAATCCGAGA 
CCTGATCTTTGATCTCGCTACCTCATTCACAAGCGCCGGC 

>RXN02952 

ATGAGCTCCCCAGCACTTGACGCTGCAAAACAGCGCCTTGCTGAATCCGATGGCCTGATC 
GCTGTTACCCCAGTATTTACCGCGAGCTACTCCGGCATCTTCAAGATGTTCTTTGATGTC 
CTGGACCCCAAGACCATTGTGGGTCTGCCCACCATCATTGCGGCATCTGCTGGAACGGCA 
CGCCACTCATTGGTTCTCGACCACGCCATCCGACCACTGTTTACCTACTTGCGAGCAGTT 
GTCGTACCCACCGGCGTGTTCGCAGCCACGGAAGATTTCGGCACTGAAGCTGGCGCAGAC 
ATTGAACGTCGCGTGAACCGCGCAGCTGGCGAATTAGCGACACTCATGTTGCAGGATTAC 
TCCAGTGTGCAAGGCCTTGGGGGCGCAACCGCGAACCAAGACGCTGACCTTTCCTTCCGT 
CGCACCACTGGCGTGACCCCGGGAGAGAACTTCAGCAGCTTTGCCGATCTTTCTCAAAGG 
ACACGACGGAAACGGCTAAATTCGCGGATCTCCGTT 

>RXN02 952-downstream 

T AAGGCAT T GAAGCAT TTGGAGG 



>RXN02 972-upstream 

ACCTACGACGGTGAAATCCTAGGCTCCCACTCAACCCAAATGGGATGCGTGCGCCTGACC 
GAAC GAAT C AT GCGC AG C GAC C CAC CC GAC T GAAACCGAA 

>RXN02972 

GTGGAAATCGCCCGCGACTACGTTGCAGAACGCATCCAGGAAGTAAAAGCCATCGTCCCA 
ATTTCAAAGGCAAAAACCTTTGTGGGATGCGCAGGCACCTTCACCACAATCTCCGCCTGG 
GTGCAAGGCCTAGAAAGCTACGACCGCGACGCGATCCACCTCTCTGCACTCAACTTCGAT 
GCACTGCGAGTTGTCACCGAT GAGATCATTTCAGAATCATCATCACAGCGCGCCAGCAAC 
CCAGTTGTTGATCCAGGTCGCGCCGACGTCATCGGTGGCGGATCCGTTGTTGTCCAAGCA 
GCGATCGACTTAGCCTCCAAAGAAGCCGGTGTAGACTACATCATTATTTCCGAAAAAGAC 
ATCCTCGACGGCCTCATCCTTGGCCTGGTAGAAGCCGACTCTTTGAAGAAA 

>RXN0297 2-downstream 
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TAGGACCCTAGTTTTAAACCACT 



>RXN02 97 3-upstream 

GTCGAGAGCTGTAAAGTCAAGGCTATATACTTCTCAAGTCGCGCCGAAATTTGTTAAATG 
ACTATAAAAGGCAGTCCTAGTCAAGGAAGAAGGTTTGACT 

>RXN02 97 3 

GTGAGTGATGCAGGGAAGAAGGACTCTTCCAAGGTGGAGATCGGACTGACCGGTCGACCC 
CTGCGCGAGTTGCCTGAGCCATCTCCTTTGGAAAAACATGGCCCAGCAACGATCATTGCC 
ATGGCGAAT CAAAAAGGTGGCGTTGGTAAAACCACGTCCACCATCAACCTCGGAGCATGC 
CTTGCAGAGGCGGGACGTAAAGTCCTGCTCGTTGACTTGGATCCGCAAGGTGCGTTGACT 
GCTGGTTTGGGAATCCACTACGACGACGTGGATATCACCGTGTATGACCTCATGGTGGAC 
AACAATTCCACCATTGATCAGGCGATCCACCACACTGGTCTTCCTGATCTGGATGTCGTT 
CCTGCAAATATTGACTTGTCCGCTGCAGAAATTCAGCTGGTCAATGAAGTTGGTCGTGAA 
CAAACACTTGCCAGGGCGCTGCGTCCTGTCATGAAGGACTACGACTTCATCATCCTTGAT 
TGTCAGCCATCACTTGGTCTTTTGACGGTGAACGCTTTGGCGTGCGCGCACGGGGTTATC 
ATCCCGATGGAGTGCGAGAACTTATCACTGCGCGGCCTCGCATTGCTCACAGACACCGTG 
GAAAAAGTTGCCGATCGGTTGAACTTCGATCTGGAAATCCTCGGCATCTTGGTC 



>RXN02 97 4 -upstream 

GCAGGCATGGACACATTCCAGGTCCTGACCGGCGTCAGCGGCTACTACGATTTGGTGCGC 
GCCATTCCCAGAGCAGCGCCCCACCTATATCGCCACCTCG 

>RXN02974 

ATGCAGGATCTCTACAGCGATCCGGGCGAGCTCAAGCCAGGTGCCCAGGGCGGTTTTTCA 
GCGCTTATCGACGGCGACACCCTGGTCATTTCCGGCGGCGATGCCGGCGCAACTCCGGTT 
GCAGCACTCCGCACTGCGTTGGATGTGGCCTGGGCGGCCACAGAGCAGTCACCGAGGTAC 
GCGCTGATTCAGAGG 

>RXN02 97 4 -downstream 
TAGCTGC TAC TGCATT GCAGAGC 



>RXN0 30 0 0-upstream 

CAGCGTGTTGCTGCGCCTGCAGAAAACCTACAGCGTCACCCACAAAGTCGAAATCCAAGG 
CTAACCCCCTTTTTCAACTCACAGTTAGGAAACTTCACCC 

>RXN03000 

ATGTCTCTTCCACATTCTGATGAACTCCGCGGCCAAAAGATCATTATTTCCGGTGGCGGA 
ATTGGTGGCGCAGCAGGTGCACTTGCGCTTGCTTTGCGCGGTGCCGATGTCACTTTGTAC 
GAACGCGCAGCTGAGTTCAAGGAGGTCGGCGCTGGCCTCCAGATCGGTCCGCACGGCTGG 
CGAATGCTGGAATCCTGGGGTCTGCTCGACCAAATTGTCGTGGCCGGCTACCTCCCAGAA 
GACATGCAGTTCCGCGACGCTGTCAACCGCGAAACCATCCTGACCATGCGTTTCGATGAA 
GAATTCCAGCAGCACTACGGCGGTCGCTACCTGGTGATTCACCGCTCTGACCTGCTCAAC 
ATCCTGGTCACCAACGCCGAAGCAGCGGGCGCGAAGCTCCACAATGGCGTCCTGGTCACC 
GATTCCCGCACCGTCGACGGCGGTATCGAGGTGGACATCGAATCCTCCATCAACAAGGGC 
GAAGATAACAAGACTTTGCTTGTCGACGCCTTCCTCGCCTTCGACGGCATCCACTCGGTC 
ATGCGCAAAAAGCTTGTCGACGACGCC 



>RXN0302 6-upstream 

GTTGGCGGCGCAGTATCGTGAGGTGCGGGACCTCGAGCGGGGAATCCCAAACTAGCATCC 
C GAACTAGCCC C CC AAC AAC AAT T AG AAAT G G AAC C T AAA 

>RXN03026 

ATGCCTGGAAAAATTCTCCTTCTCAACGGCCCAAACCTGAACATGCTGGGCAAACGCGAG 
CCTGACATTTACGGACACGACACCTTGGAAGACGTCGTCGCGCTGGCAACCGCTGAGGCT 
GCGAAACACGGCCTTGAGGTTGAGGCGCTGCAGAGCAATCACCAAGGTGAGCTAATCGAT 
GCGCTGCACAACGCTCGCGGGACCCACATCGGTTGCGTGATTAACCCCGGCGGCCTGACT 



Appendix A, page 147 



Attorney Docket No.: BGI-132CP 



ACACTTCGGTGGCGCTTTTGGATGCTG 

>RXN03026-downstream 
TGAAGGCGTCTGAGCTTCCTACC 



>RXN03028-upstream 

CTAATTCCAAGCCGAGCTGAAAAAGTCTGGAAGTTTTGCCCAATAAGGGCGTTAAAGTGG 
G T GAAAGCG AAT T T AGAAAT AAAGAATT AAGGGGAGAGAC 

>RXN03028 

ATGTTCGAGAGGTTTACCGATCGTGCACGCCGCGTGATTGTGCTCGCGCAGGAAGAGGCG 
CGCATGCTCAACCACAATTACATCGGCACGGAGCACATTCTCCTCGGCCTCATTCACGAG 
GGCGAGGGCGTTGCAGCCAAGGCTTTGGAATCCATGGGAATTTCCCTGGACGCCGTCCGC 
CAGGAAGTCGAAGAGATTATCGGCCAGGGCTCCCAGCCCACCACCGGCCACATTCCTTTT 
ACTCCACGTGCCAAGAAGGTCCTGGAGCTCAGCCTCCGCGAAGGCCTACAAATGGGACAC 
AAGTACATCGGTACTGAGTTCCTGCTTCTCGGTTTGATCCGTGAGGGCGAGGGCGTTGCT 
GCCCAGGTCCTGGTCAAGCTTGGTGCTGATCTGCCACGCGTGCGTCAGCAAGTTATTCAG 
CTTCTCTCCGGCTACGAAGGTGGCCAGGGCGGATCCCCAGAGGGCGGCCAGGGCGCCCCT 
ACTGGCGGTGACGCTGTTGGTGCAGGAGCTGCTCCTGGCGGTCGTCCATCTTCGGGCAGC 
CCAGGCGAGCGTTCTACCTCTTTGGTCCTTGACCAGTTCGGCCGCAACCTCACCCAGGCT 
GCAAAGGACGGCAAGCTGGATCCAGTTGTTGGTCGCGATAAGGAAATCGAGCGCATCATG 
CAGGTGCTCTCCCGTCGTACCAAGAACAACCCAGTTCTTATTGGTGAGCCAGGTGTTGGT 
AAGACCGCAGTTGTTGAAGGTCTTGCACTAGACATTGTTAACGGCAAGGTTCCAGAGACC 
CTCAAGGACAAGCAGGTTTACTCCCTTGACTTAGGTTCCCTGGTTGCAGGTTCCCGTTAC 
CGCGGTGACTTCGAAGAGCGACTGAAGAAGGTCCTCAAGGAGATTAACCAGCGCGGCGAC 
ATCATCCTGTTTATCGATGAGATCCACACCCTCGTGGGTGCAGGTGCAGCAGAAGGCGCA 
ATCGACGCTGCCTCCCTGCTTAAGCCAAAGCTTGCCCGCGGTGAACTGCAGACCATTGGT 
GCAACCACCCTGGATGAGTACCGTAAGCACATTGAAAAGGACGCAGCTCTTGAGCGTCGT 
TTCCAGCCAGTGCAGGTTCCAGAGCCTTCGGTTGATCTCACCGTTGAGATCTTGAAGGGT 
CTGCGCGACCGCTACGAAGCTCACCACCGCGTATCCATCACCGATGGTGCTCTTACTGCA 
GCAGCTCAGCTTGCTGATCGCTACATCAACGACCGCTTCTTGCCAGATAAGGCCGTTGAC 
CTCATCGATGAGGCTGGCGCCCGCATGCGCATCAAGCGCATGACCGCACCTTCCTCCCTC 
CGCGAGGTTGATGAGCGTATCGCTGATGTTCGCCGTGAGAAGGAAGCAGCGATCGATGCT 
CAGGACTTTGAGAAGGCAGCAGGTCTTCGCGATAAGGAGCGCAAGCTCGGCGAAGAGCGT 
TCAGAGAAGGAAAAGCAGTGGCGCTCCGGCGACCTCGAGGACATCGCTGAGGTTGGCGAA 
GAGCAGATCGCAGAAGTACTGGCCAACTGGACTGGTATTCCTGTCTTCAAGCTCACCGAA 
GCTGAATCTTCACGCCTGCTCAACATGGAAGAAGAGTTGCACAAGCGCATCATCGGACAG 
GATGAAGCTGTCAAGGCTGTCTCCCGTGCGATCCGTCGTACCCGTGCAGGTCTGAAGGAT 
CCTAAGCGTCCTTCCGGCTCCTTCATCTTCGCTGGTCCATCCGGCGTTGGTAAGACCGAG 
CTGTCCAAGGCTCTCGCAGGATTCCTCTTCGGTGACGATGATTCCCTCATCCAAATCGAC 
ATGGGTGAGTTCCACGACCGCTTCACCGCGTCCCGACTTTTCGGTGCCCCTCCGGGATAC 
GTTGGCTACGAAGAAGGTGGCCAGCTGACCGAGAAGGTTCGCCGTAAGCCATTCTCCGTT 
GTGCTTTTCGACGAAATCGAGAAGGCCCACAAGGAGATCTACAACACCTTGCTGCAGGTG 
TTGGAAGATGGTCGCCTTACCGATGGTCAGGGACGCATCGTGGACTTCAAGAACACCGTC 
CTGATCTTCACCTCCAACCTGGGCACCGCTGACATCTCCAAGGCTGTTGGCCTGGGCTTC 
TCCGGATCCTCCGAGACTGACAGCGATGCTCAGTACGACCGCATGAAGAACAAGGTCCAC 
GACGAGCTGAAGAAGCACTTCCGCCCTGAGTTCCTGAACCGTATTGATGAGATCGTGGTC 
TTCCACCAGCTCACCAAGGATCAGATCGTTCAGATGGTCGACCTTCTTATCGGTCGCGTT 
TCCAACGCACTGGCTGAGAAGGACATGAGCATCGAACTGACTGAGAAGGCCAAGGACCTC 
CTGGCTAACCGAGGCTTCGATCCAGTTCTGGGTGCACGACCATTGCGTCGCACCATCCAG 
CGCGAAATTGAAGACCAGATGTCCGAGAAGATCCTCTTCGGTGAAATCGGCGCAGGCGAG 
ATCGTCACCGTTGACGTCGAAGGCTGGGACGGCGAGTCCAAGGACACCGACCGTGCGAAG 
TTCACCTTCACACCACGTCCAAAGCCAATGCCAGAAGGTAAGTTCTCTGAGATCTCTGTC 
GAGGCTGCGGAAGCAATTCAAGATGTAGATTCTGCAGCTGACGGCGATGTCCCAGAAACC 
GAT T C ACT T T CCG AC AT T G AC C T T GAAACC C T T G AAAAG T T T G AGG AAGAT G T AG AAAAC 
GGCACCGACATTGATCAGGTGTCCGGTGACTACTACGGCACCGATGATCAGGGAGGCACT 
GCTCCAAGCAAGGAG 

>RXN03028 -downstream 
TAGCAACCTTTTGAAAAAGGGCC 
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>RXN03036-upstream 

TAGAAAAATCTACCCAGTAAGCATTCAGGAACCATTCAGAATCTTTTCTTAGCATGTCTC 
TATCAGCGTAAACGTCCGAACATGAAAGGCTAGAAAAGCC 

>RXN03036 

ATGGCTGAGCAGTTGCGTCAATTTGAAGGCAGGGTCCTCCCTAATCAATCCGAGGACTTG 
GAAGATCAGGGTTTGGGATTTGACCTGGGAACCGTTTTCTCCCGCAGGAAGGTTTTGGGA 
TTCATCGGTGTTGGTGGAGCAGGTGTGGCACTTGCTGCTTGTTCACCTTCTGGTTCTTCC 
GCGGCATCGAGCACCTCAAGCGCGTCCAGCAGCGCAGCTGCAAC CACCAGTGCAGCAGCA 
GAGACTTTGACTGAGATGAAGTCGGAGACTGCTGGTCCGTACCCGGGCGATGGTTCGAAT 
GGTCCGGATGTGTTGGAGGTCTCCGGTGTGGAGCGCCAGGACATCACCAAGTCGATTGAT 
TCTGACACCGTGGCAGAGGGCGTACCTCTGACGTTGACTATGACCATTTTGGACAT GAAC 
AACAACAATCAGCCAATGGAGGGTGCTGCGGTGTACGTGTGGCACTGTGATGCGCCGGGT 
CGATATTCGATGTACGACTCTGAGCTGGAAGATGAGACCTATTTACGCGGTGTGCAGATT 
ACCGATAAGTATGGCCAGGTCACGTTCGATACCATTTTCCCTGGTTGTTATGCGGGCCGT 
TGGGTGCATATTCATTTCGAGGTGTTCCCGGATCGAGACAGCATCACGGATTCCACGAAC 
AACATT 



>RXN0 307 7 -upstream 

ACCCCGATCCTTTGTTTTCGTGGGATCACTATTAGACTCGACTCTACCGCGCTGCAGGTT 
TTCCTGATACGCCTGCGGACAAAACAGAAAGGTATTTCAC 

>RXN03077 

GTGATGGAAATTGGTGTGCAGGTTGCCTCATGGATGGACCGCCACCATGACGAGGTCATA 
AAGTGGCGCAGGCATTTGCACAGCCATCCTGAGCTCTCCCACATGGAATACCGCACGACT 
GAGTATTTGGCCTCGGTTCTGAAAGATCACGGCATGGAACCACACCTGTTCCCAGGAACC 
GGTTTGATGGTGGATATCGGACCAGAAGGGGACTCCCGCCTGGCGTTTCGCGCTGATATC 
GATGCCCTTCCGCTGCTTGAATCAACCGGCTTAGAGTTCTCTTCCACAGCCACTGGCGTT 
GCGCATGCCTGCGGACATGACGTGCACACGGTGATCGCTITGGCACTTGCCTGTGCACTG 
AACACCATCGAACTGCCCATCGGCATTCGGGTGATTTTCCAGCCGGCAGAAGAAGTCATG 
ACTGGTGGCGCAACGGACGTCATTGCCCACGGTGGCCTTGATGGTGTGGATGCGATTTAC 
GCCATCCACGTTGAACCCAAATTGAAGGTCGGTCGCGTCGGTGTACGCGCTGGCGCGATT 
ACTTCTGCCTCAGATGTGATCGAAAT CAGAGTCAAGGGTGAAGGAGGACATAGCGCACGT 
CCACACCTCTCCGCTGATGTTGTTTACGCCTTGAGCAAATTGGTCGTTGATCTTCCCGGT 
TTGCTGTCCAGGCGCGTCGATCCACGCACCGGCACCGTGCTTGTTTTCGGCACCATCAAC 
GCCGGCTATGCGCCCAACGCGATCCCAGATTCCGGCATCGTGTCAGGCACCTTGCGTACA 
GCCGACATCTCTACCTGGCGTGACATGCGTCCGCTTATCTCTGAGCTGGTGGAACAGGTG 
CTCGCACCCACCGGAGTCACCCATGAACTGATCTACAATCCGGGTGTTCCACCAGTGCTT 
AACGACGATGTCGCCACCGCTTTGTTGGCAAGCGCAGCACGCGACATGGACACACAATCT 
GTTGTCCAAGCGCCGCAGTCATCCGGTGGAGAAGACTTCTCGTGGTACCTTGAACACGTC 
CCAGGATCAATGGCCCGGTTGGGTTGCTGGCCGGGGCACGGACCCAAGCAAGACCTCCAT 
CAAAGTGACCTGGTTGTGGATGAGCGAGCCATCGGAGTTGGCGTCAGGCTCTTTGGCTCC 
CTTGTGCAGCAGTACAGTAGCCGATCTGAAGCTTTCTTAAATTCC 

>RXN03 077 -downstream 
TAATGGGGGTAGTGTGTAGGGCT 



>RXN03088-upstream 

TCATGGCACCGGGACCTGGCATCGTAGCTAAGGTTTCTTTTGAT GATTTCTCCGACGTCA 
CCGGCGGCGATGAACTCCTCGAATTGGAGGCAAAGAACTA 

>RXN03088 

ATGGGTCAAACCCGCATCATTTCCGGCGACGCACGCGGCCGCAAGATCGAAGTACCACCA 
GCAGGTACCCGCCCCACCTCTGACCGCGCACGCGAAGGTCTCTTCTCCTCACTGCAGGTC 
CGTTTCGGATTTGAGGGCCAGCGCGTCCTCGACATTTTTGCCGGCTCCGGCGCACTCGGA 
TTGGAAGCTGCCTCCAGGGGTGCCGATGAGGTAGTTCTGGTCGAGTCGAATCCTAAGGCC 
GTAGAGGTAATTCGACGGAATGTGGACGTCGTAAAGCATCCTCGCGTAACCGTCGCAGAG 
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ATGAAAGCATCCACCTACCTTGCGTCCGCACCCGATAAGTTTTTCACGATGGTGCTCGCC 
GACCCGCCCTATGAGCTTGCGACGACG 



>RXN030 91-upstream 

GCAAGGCTTATCCAATGGTTGTATCGGCGCTGGCGATCGGTGGTTTTTTTTGCAATAACG 
CTCTTGCAATATCTTTCTGAGCAGGGGAATCACCCAAGAT 

>RXN03091 

ATGCTGGC GAAGG AC T C C T AC AC CAT C AAAT T G AC T T T GG ATC C AG AT G T T C AGGAT GC A 
GCGCACAATGCGGTGTCCTCCCACGTTGATCCAACCACCCCAGGTGTCGCTGAAGTTGTG 
AACGTCATTGAGCCTGGCGAGAACTCCCGCGATATTTTGGCTATTACTTCTTCCCGCAAC 
TACGGCCTTGACCTGGATGCTGGTGAAACGATGCTGCCTCAGGCAACGTCCCGTGTGGGT 
AATGGTGCCGGTTCCATTTTCAAGATCTTTACCGCCGCTGCAGCCATTCAGCAGGGCGCT 
GGCCTAGACACCATGTTGGATGTTCCTTCTCGATATGAGGTCAAGGGCATGGGCTCCGGC 
GGTGCCGCGAACTGTCCCGCAAATACTTACTGCGTGGAAAACGCAGGATCCTACGCGCCT 
CGCATGACTCTGCAGGACGCTCTCGCGCAGTCCCCCAACACTGCATTCGTTGAAATGATC 
GAGCAGGTTGGCGTGGACACCCGTTGTGGATCTTTCAGTAAAGCTGGGCCTGCGAAGCTA 
CACCGA 

>RXN0 30 91-downstream 
TGAAGGTTCCTTCGACGGCGAAA 



>RXN03092-upstream 

CCGACTGTCAGCAGTAACGCACAGTCGAATAAATAAAGATTGGCTGACATTGTTGGAGTC 
TTGGGTTCACGATTCCCGGGGTTATCGCTAGGCTGTTGGA 

>RXN0 30 92 

GTGTCCACCACGAATTCTCTGACAAAGCTCGTTGCATCTACAGTCGCCGCTGGCGTCCTT 
GGTGCGCTCGCACTTGTGCCTTTCGCTAGTCTTTCTGGCGTTGCGGTTGCGCGTACCAAT 
GACACGATGCAGACCAACCTTTCAGATCTGACGGATGGTCGCGGGCCGGGCGTCACGACG 
ATTACTGATTCCACTGACCAGCCGATTGCTTATATTTATGCGCAGCGGCGGTTTGAGGTT 
GGGGGTGATCAGATTTCTACGTCGATGAAGGATGCGATCGTTTCGATTGAGGATCGCAGG 
TTCTATGAGCATGATGGTGTGGATTTGCAGGGCTTTGGTCGTGCAATCCTGACGAACCTG 
GCTGCGGGTGGCGTGGAGCAGGGTGCTTCGACGATTAACCAGCAGTATGTGAAGAACTTC 
TTGCTGTTGGTGGAAGCTGATGATGAGGCGGAGCAGGCTGCTGCTGTGGAAACCTCCATC 
CCTCGTAAGCTCCGTGAGATGAAGATGGCGTCTGATTTGGAAAAGACGTTGTCGAAGGAT 
GAGATTCTGACTCGTTATCTCAACATTGTTCCTTTTGGTAATGGTGCTTATGGTGTTGAG 
GCTGCGGCGCGGACGTATTTCGGTACGTCGGCTGCCGAGTTAACCATTCCACAGTCTGCG 
ATGCTCGCGGGCATTGTGCAGTCTTCGTCTTATCTCAATCCATACACCAATCACGATGCT 
GTGTTTGAGCGTCGTAATACTGTTTTGGGCGCTATGGCTGATGCTGGCGCGATTTCCCCA 
GACGAGGCTTCGGCTTTCCAGCAGGAACCTTTGGGTGTCCTGGAAACCCCGCAAGGCTTA 
TCCAATGGTTGTATCGGCGCTGGCGATCGGTGGTTTTTTTTGCAA 

>RXN03 0 92 -downstream 
TAACGCTCTTGCAATATCTTTCT 



>RXN03 0 94 -upstream 

ATAGATATTAGAGAGTTAAATAATGGCGCTTGACCTGCAGGAAATTGAGATCAACACTGA 
TTGTGTAGGTTGGCGCCCAACAAAGAAAGGGCGTTGAAAG 

>RXN03094 

ATGAGTTCATTCAATCCAACTACCAAAACCAATGAAGCCATGCAGGCTGCTCTTCAGCAG 
GCATCCTCGGCTGGCAACCCTGATATTCGTCCAGCTCACCTGTTGGCTGCCATCTTGGAG 
CAAACTGATGGCGTAGCAGCGCCAGTCCTCATGGCTACTGGTGTGGATCCTAAGGAGATC 
CTCGCAGAGGCCAAGAAGTTGGTTGCTTCTTACCCCAAGGCTTCTGGCGCCAATATGGCT 
AATCCAAACTTCAACCGGGATGCCCTCAATGCGTTCACTGCAGCTCAGGAGCTTGCCGGT 
GAGTTGGGCGATGAGTACGTCTCAACCGAAGTACTTCTTGCCGGTATCGCTCGCGGAAAG 
TCTGATGCTGCGGATCTGTTGACCAACAAGGGTGCAACCTATGACGCCATCAAAGAGGCT 



Appendix A, page 150 



Attorney Docket No.: BGI-132CP 



TTCCCTTCGGTTCGTGGATCTCAGCGTGTCACCACTCAGGATCCAGAGGGACAGTTCCAG 
GCTTTGGAAAAGTACTCCACTGACCTGACCAAGCTTGCTCGTGAAGGCAAGATTGATCCT 
GTTATTGGCCGTGACCAGGAAATTCGTCGCGTCGTTCAGGTGCTTAGCCGTCGTACCAAG 
AACAACCCTGTTCTGATCGGTGAGCCAGGTGTCGGTAAAACCGCCATCGTGGAAGGCCTT 
GCACGCCGCATCGTTGCTGGTGACGTTCCAGAATCCCTCAAGGGCAAAACTCTGATCAGT 
CTTGATCTTGGTTCCATGGTTGCCGGCGCTAAGTATCGCGGTGAATTCGAGGAGCGACTG 
AAGGCTGTTCTGGATGAGATCAAGGGAGCTAACGGCGAAGTCGTTACCTTCATCGATGAG 
CTGCACACCATCGTCGGCGCTGGTGCTTCGGGTGAATCCGCCATGGATGCCGGAAACATG 
ATTAAGCCACTGCTTGCCCGCGGTGAGCTGCGCTTGGTTGGTGCCACCACGCTGAATGAG 
TACCGCAAGTACATCGAAAAGGACGCTGCCCTGGAGCGTAGGTTCCAGCAGGTTTATGTC 
GGTGAGCCAACGGTAGAAGATGCCATCGGTATTCTTCGTGGATTGAAGGAACGCTACGAG 
GTCCATCACGGTGTCCGCATCCAGGACTCCGCACTGGTCGCCGCAGCTGAACTCTCAAAC 
CGCTATATCACCAGCCGTTTCCTTCCTGATAAGGCTATTGACTTAGTTGATGAGGCAGCA 
TCACGCCTGCGCATGGAGATTGATTCTTCACCTCAGGAAATCGATGAGCTGGAGCGTATC 
GTCCGCCGCCTCGAGATCGAAGAGATGGCGCTGTCCAAGGAATCCGATGCAGCTTCCAAG 
GAACGTCTAGAAAAGCTGCGCTCGGAACTTGCTGATGAACGCGAAAAGCTCTCTGAGTTG 
AAGGCTCGTTGGCAGAATGAGAAAACTGCTATTGACGATGTCCGGGAGATGAAAGAAGAG 
CTGGAAGCGCTGCGTTCTGAGTCGGATATTGCAAAACGTGACGGCAATTATTGTCGTGTC 
GCAAAGCTTCGCTACGGCCGAATCCCTGAGCTGGAAAAGCAGATCGAGGATGCAGAATCC 
AAGGTCGAGGTCAATGAAAATGCCATGCTCACTGAGGAGGTCACGCCAGACACGATCGCC 
GATGTGGTTTCCGCATGGACGGGCATTCCTGCAGGCAAGATGATGCAGGGTGAGACCGAG 
AAGCTGCTCAACATGGAGCGCGTCTTGGGCAACCGTGTGGTCGGTCAGCTAGAAAGCGGT 
AACTGCAGTGTC 

>RXN0 30 94 -downstream 
TGACGCGGTGCGTCGTTCACGCG 



>RXN03128 

AACGGACTCGCCATTCCCGACATTGGATTTGGTGTATTCCAAACCCCACCCGATGAAACC 
CGAAACTCCGTTAACGCTGCTCTTGAAGCCGGCTATCGCCACATCGACACCGCCGCCGCA 
TACGGCAATGAACGTGAAGTCGGTGAAGCAATCGCAGCATCCGGCATTGGCCGCGACGAG 
ATCACCATCGAAACCAAAATCTGGGTGACCGACTACGGCTTCGAGGAAACTCTCCACGCA 
TTCGACAAGGCCACAGGCAAGCTTGGTGTCGATACACTGGACATTTTGATCTTGCACCAG 
GCAGTGCCAAGCAGCTTTGATCGCACCATCGCCGCCTACAAGGCGCTAGAGAAGCTGCTT 
TTCGACGGCGCGGTGCGGGCAATCGGAGTCAGTAATTTCATGCCAGAGCACCTGGACAAA 
CTCCTTTTGGAAACCTCCATTGTCCCAGCTCTGAACCAAATCGAATGCCACCCCTACTTC 
CAGCAGCGTGACGTGCTTGCCCGCAATGAGCAGCTTGGCATTTTGACTCAGGCGTGGTCA 
CCAATCGGTGGCATCACCTTCTACCGCGACGGACAGCTTCCAAGCACTCTAGAAAATGAG 
GTCATCGCTGGAATCGCCGCAGAAGTTGGCAAAACACCAGCTCAAGTAATGCTGCGCTGG 
CACCTACAGCGTAGACGTCACGCAATTCCAAAGTCTGTGACCCCATCACGCATTGTGGAA 
AACTTTGAGATCTTTGATTTCGAACTCTCCGATGAGCAACTACAGCAAATCGATGCCCTC 
AACACCGATCTGCGCGGTGGCCCAGAACCAGAGAACATCACCATGGAAAACTACTACCGA 
GAAATCCCAGAAGCC 

>RXN03128-downstream 
TAAAGGCCCTTAGAGGCGAATGT 



>RXN03131-upstream 

AACGCGGCTCGTGAAGATTACCTGAAAAACCAAGCCCTCCAGCGTCCGCTGCTCGGCTAA 
AC CAGT T GGCTAAAC CAAAAC G T AT TTAAG GAG AAAC AC C 

>RXN03131 

ATGACCACTTCTGTACCTGCATCCACCAAAGCTTTATCTGTGGCTGGCGAAAACCCAGGC 
CTGCGCATCGGCACCGCACCTGACTCGTGGGGCGTGTGGTTCCCAGAGGATCCAAAGCAG 
ATCCCTTGGGAGCGTTTTCTCTACGAGGTCGTGAAAGCTGGCTACACCTGGATCGAGCTT 
GGCCCATACGGCTACCTGCCAACCGATGCCAACCAGCTTGAAGATGAACTGGGCAAGCGC 
GGCCTGAAGCTGTCCGCTGGCACCGAGTTCACC 
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>RXN03133-upstream 

GGCGTCAAGCACGCACTCCACCACATCGATCTTCGCCCCGCCCTCGAATGGGACATCATG 
GGATTTCCCGAATCCCCCGACACGCTGCCCATTTTGCTCA 

>RXN03133 

GTGACCTGCGCGACCCCCCTTACGCCACCACTGCTGTGCCACCTCAATCCACGCCACGCT 
CCGCTCACCGATCCACACATTGACGCTTCCAGGCGCCACCGCGGTCCCTTCCACGCCACT 
CCCAGCTACGCAGGCTTTCACCCCTCATTTACCGACGACACCGCCCGCATGCTGGGCAAC 
CTAGCCAAAATTGGCGCGGTTGCCACCTGGGAAAAGACGCTTGTCGACGCCGCAAGCTGG 
GCCGAACTCCCCCACCCACCAGTCATCGTCGGGGATACCCCGCCCTCGACTGTCACGCCG 
GACAACGCCTGGTACCAGTTTCGCGTCGGCAAGCATCTTGGTCGCGATGCGTTCGCGGAA 
ATCGTCATGTGCCTTGGCCACGTGTTTTGCCATCATGTCCCCCAGGTATGGTCGACAACC 
TGCGCATCTCAGGACGCTGATTCCACCACGATGCTCATTGAAGCCGAGACCGCGGGGGCA 
TTGGCCATCGCTCGCGTCGGCGGCCCGACCCGTCGAGGTGGTTCCTTCTTCGGCGATGCC 
CTTCTCAAAGAGGGGACGCCACTTCCTGCTGGTTTCCGACTAGATGTTGTTCTACACGCC 
GCCTCAGAAATTGAGGATCTGCTGCGCGGTGACACCACAGCCGTTGTCAGCGGCGCTTGG 
TCTGTGGAGGATCGCCGAGGTTAC 

>RXN03133-downstream 
TAACAAATAGGCCCAACAAAGAG 



>RXN0 314 5-upst ream 

AGAGGTGTTTAAATTCCCGCCTCTGCCCCAGATTTAAAACTATGATGAGGGATAGCTTCT 
CAATTTTCCAGGTTTTCCAAAATGAAAGAGGTTCACGCAC 

>RXN0314 5 

ATGCCTACTTATACTTGTTGGTCGCAAAGAATTCGCATTTCTAGGGAAGCCAAGCAACGC 
ATCGCTGAGGCAAT CACCGATGCCCACCATGAATTAGCGCATGCTCCCAAGTATTTGGTG 
CAGGTGATTTTCAATGAGGTGGAGCCTGATTCTTATTTCATTGCGGCGCAGTCGGCGTCG 
GAAAAC CACAT T T GGGT CCAAGCAACG AT TCGTT C GGG GCGT ACAG AGAAGC AAAAAGAG 
GAACTTCTGCTTCGGCTGACACAAGAGATCGCGCTGATTCTTGGGATCCCCAATGAAGAA 
GTATGGGTATATATACCGGAGATTCCTGGTTCCAATATGACGGAATATGGCCGTCTCCTC 
ATGGAACCTGGCGAAGAGGAGAAGTGGTTTAATTCGCTTCCCGAAGGCCTGCGGGAAAGG 
TTGACCGAGCTAGAAGGATCGTCAGAA 

>RXN0314 5-downstream 
TAGCTCTCGAATAGGCCATTTCT 



>RXN03178 

CCCACCACCGTGGTCACGGGCACGATGGAAGCCGCCAACATCGAGGGCTCCCGCGTGGGT 
GTCGGCGAGGCCGGCCAGTATACCGTTGATCAGCTGCTGCACGGTCTTCTTTTAGCCAGC 
GGTAACGATGCGGCGTATATGTTGGCTCAGGAACTTGGTGGGGATCAAGCAACCCTGGAG 
AAAGTAAACGCGCTGGCCAAGGAGTTGGGCACTCAAGACACCTTCGTTGCCACTTATTCC 
GGTTTGGATGCGCCGGGAATGTCGACCTCCGCATACGACATGTCATTGATTTATCAGCAT 
GCGTGGCAGAACCCGGTTTTCGAGTCGATTATCTCCACCGATCACATTGATTTCCCTGGT 
TGGGGCGACAATGAGGGTTTCCAAGTCTGGAACGATAACGCCTTGTTCATGAACGATCCT 
GATGGCATCGGCGGCAAGACCGGCTACACCGACGACGCGAACCACACCTTTGTCGGCGGT 
CTCGATCGGGGTGGTCGCCGCCTCGCCGCCGTACTCTTGGATTCCACCGTCAGCGACATT 
CGTCCGTGGGAACAAGCACGATTGCTTATCGACGCCTCCCTCCCCATCACGCCGGGGTCC 
GGCGTGGGCCAGCTGGGCTCCGGCAGCGCGAACGATGTGGCACCGGCGACCCCAGAATTA 
CCAGAACCCACCGACAACCTGACTTCAGGTGAGGGTGGGTCGCAGAACACGCTTCTTAAG 
CTCGTGGTGCCCATCGGAATCATCGTGCTGTTGCTAATCGCCGCACTAGCGTGGACATTC 
AG AT CTCC C AAGAAAAAG AAC 

>RXN0317 8-downstream 
TAGGTGTTCTTCTTCACGACCTC 



>RXN02021-upstream 
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TTGGGTCGCCGAGGAGATCTAATCCTGGTTTGAGTTCAGAGTTCACAGGTTTAAGCCTAC 
AAAC C T T AG T T AAAAC AT GAT G GAAGCGG T C G AT T AAAAA 

>RXN02021 

ATGAGTGAAAACATTCGCGGAGCCCAAGCAGTTGGAATCGCAAATATCGCCATGGACGGG 
ACCATCCTGGACACGTGGTACCCAGAACCCCAAATTTTCAACCCGGATCAGTGGGCTGAA 
CGCTACCCATTGGAAGTGGGCACCACACGCCTCGGAGCAAACGAACTCACCCCACGGATG 
CTGCAGTTGGTAAAACTGGACCAAGATCGCCTCGTCGAACAGGTAGCAGTCCGCACCGTT 
ATCCCCGATCTGTCTCAACCTCCAGTAGACGCGCACGATGTTTACCTGCGCCTCCACCTG 
CTTTCCCACCGGCTGGTCCGCCCCCACGAAATGCACATGCAAAACACCTTGGAGCTGCTG 
TCCGACGTGGTGTGGACAAACAAGGGCCCTTGCCTTCCTGAAAACTTTGAGTGGGTGCGT 
GGTGCTCTGCGGTCCCGCGGACTCATCCACGTCTACTGTGTGGACCGTCTTCCCCGCATG 
GTCGACTATGTGGTTCCCCCTGGAGTCCGCATCTCCGAAGCAGAACGCGTGCGCCTAGGT 
GCATACCTTGCTCCGGGTACCTCTGTGCTGCGTGAAGGTTTCGTGTCTTTCAACTCCGGC 
ACCTTGGGTGCCGCAAAGGTGGAAGGCCGCCTGAGTTCCGGTGTGGTCATCGGTGAAGGT 
TCCGAGATTGGACTGTCTTCTACTATTCAGTCCCCGAGAGATGAACAGCGCCGCCGTTTG 
CCGTTGAGCATCGGCCAAAACTGCAACTTTGGTGTCAGCTCCGGAATCATCGGAGTCAGT 
CTGGGAGACAATTGCGACATCGGAAATAACATTGTCTTGGATGGAGATACCCCCATTTGG 
TTCGCAGCCGATGAGGAGTTACGCACTATCGACTCCATCGAAGGCCAAGCAAATTGGTCA 
ATCAAGCGTGAATCCGGCTTCCATGAGCCAGTTGCCCGCCTCAAAGCT 

>RXN02021-downstream 
TGACCCATTTT C AT AAC C AG T G C 



RXC00110 - 5' -Region 

ATATCGAATGTCCAGTCACGCTAAACTTCACCCAAGATGAGATTTCGTGGCACGATTGGGAATAACGAA 
CGCTAATTTTAAACACTGGAGGAGCTTCCAC 

RXC00110 - coding Region 

GTGAGCAACAAAGACGGCCTTTTTACTGACGGTAACAGCACGTTTGCACCTAAGGTGGATTCAATTCCC 
CTCAGCGATGTGGATACCAGCGTTAGCGGTGAAGCCTCCATCGGCACGCTGATCTCCAACGCAACCTCC 
CAAATGTCCAGCCTTTTCCGCGCAGAAGTTGAGCTGGCGAAGACTGAACTCGCAGGCGAAGCCAAGAAA 
GCTGCCATCGGCGGCGGCGCATTCAGCGTTGCTGGCGTAATCGCACTGTACAGCTCCTTCTTCTTTTTC 
TTCTTCGTCGCAGCACTGCTGAGCGAGTGGATTAAGCCTTGGGCAGCATTCCTCATCGTGTTCCTCTTC 
ATGCTGGTCATCGCCGCAGCTCTCGCACTGTTCGGCTGGCGCAAGGTGAAGAAGATGGGCGCTCCGAAG 
AACACCATCCAATCGGTCAACCAACTGAAGAACCTGGTCCCAGGTCAGGCATCCGAGAAGCTGGAGAAG 
GCCAACAAGCGTGGCCTCTACACCTCCGCGTCCTTCCACAGCCCCGGCGCCATCACTGGCGACCAC 

RXC00110 - 3' -Region 
TAAAAAAGGAGACTTCGATGGCC 

RXC01971 - 5' -Region 

AGGTCTTGTTTATTTCGGCTACTGATTCAGTAGCTGCGCTCCGATAGGATTCTTAGTTTTCAGTTCAGT 
ATCTTTGAGCCACGGCTAGAATGTGAATCCT 

RXC01971 - coding Region 

ATGTCTAAGAAGAAGCCTCGCCCCATTCCGGTTCCTGCCCAATTTATCCCTGGTCTCATTGATGCGCAT 
ACACATTTGGCATCGTGTGGAGGAGATCTTGCAGGGTTGGTGGAAAGGGCCAAGGAGGCGGGCGTCGAA 
AAGCTTTGTACCGTCGGTGATGGTTTGGCTGAGGCCGAGCTTGCGCTGGAGGCCGCGCAACAGTTTGGC 
AATGTGTTTGCTGCGTGTGCGATTCATCCGACGAAGGCTGATCAGTTGGATGGGGCTGCGCGTGCGCGG 
CTGACGCAGATGGCGGCGGATCCGAATTGTGTGGCCATTGGTGAGACTGGTTTGGATTCGTATTGGATC 
AAGCACGATCCAGAGGACACGGCGGCGTTGGATGTGCAAGAGGAGGCGCTGCGCTGGCATATTGATTTG 
GCAATTAGTGCGGATAAGCCGTTGATGATTCACAATCGTGAGGCGGATGCTGATTTGATGCGAGTGTTG 
GCGGATGCTCCACCTCCAAAAGATACGATTCTGCATTGTTTTTCTTCGCCGTTGGACGTGGCGAAGGAA 
GCGTTGGATCGTGGATATGTGTTGAGTTTTGCGGGCAATGTGACGTTTAAGCGTAATGAGGAGTTGCGG 
GAGGCTGCTCGTATTGCGCCGATTTCCCAGATTTTGATTGAAACCGATGCGCCGTATATGACGCCGGAG 
CCGTTTCGGGGGAGTAGGAATGAGCCGTCGTTGATTGGTCATACGGCGCTATGCATTGCGGAGGTTCGG 
GGGATGGCTGTGGAGGATGTTGCGGCGGCTTTGAATGAGAATTTTGATCGCGTTTATGGGGTCACAAAT 
CTA 
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RXC01971 - 3' -Region 
TAACGTGAGGTAGCTCACAGTCA 

RXS00004 - 5' -Region 

TTGCACTGTCATGACTGTATCCCGCGAAGAAGTGTCCCTGCCGAGCCGAACTCTGAACAATGCCTTCCG 
GAAGTATTTTCCAATTCCCGATGTAGGGTCA 

RXS00004 - coding Region 

GTGCTGACTCAATTGATTGAATCATCGATTTTCGACAACGTTGCGAGCAGGGAGTCCTCTGAATTTCTC 
GGCCATGCTGCCATCGATCTACTTGCTGGCCTTGTCTATGAAAAAGCCACTCCCTATGCTCCAGATGAA 
GCACTTAGAGTGGCAGTTTATGGCTATATTCGGGAGAACCTTGGATCCTCACAACTTACGGTCGCAGCT 
GTAGCCGGGGCGCATAGAATCGCGGTTCGTACGTTGCATCGATTATTTGAAGGCGAAGCATACGGAGTA 
GCGGAATTAATCCGACACCTCCGATTAGAGGCAGTATATGAAGACCTTCGGGATCCTCGCCTCCAGAAC 
CTGACCATTTTGGCTATCGGCATGCGCCACGGCATTTCCAGCCAAGCTCATTTAACAAGACTGTTTCGC 
GCTAAATATGGGGTACCGCCGGCAGAGTTTCGCCGAGGGTATATTAATAGCGCTGCT 

RXS00004 - 3' -Region 
TGAGGGCACCGCAAGCGTGGCGC 

RXS00156 - 5' -Region 

ACCGAGAGCGTGGTACGCCTCATTTAGTTTCCTCCTATGAATCTTGATGTGGTTCATGCGTTTTTATGC 
AAT AT C AAC C AAAAG T T G G T AC GAT C C T C AT 

RXS00156 - coding Region 

ATGAATGAACGCACATCGGATGCATTTGACGCCCTCCTTGTGCTCTCCTTCGGTGGTCCCGAAGGGCAC 
GAGGAGGTTCGTCCGTTTTTGGAGAATGTCACTCACGGAAGGGGGATTCCGCCGGAACGTCTAGATGAA 
GTGGCGGTTCATTACCACCACTTCGGTGGTATCAGCCCCAT CAATGCGCTGAACAGGGAAATTATCGCC 
AATGTGGAAAAAGAATTGGCGTCTCGCGATCACAAGCTGCCTGTTTATTTTGGTAACCGCAACTGGAAG 
CCGTTTGATAAT GAGGCCGCTGAACAAATGGCTGATGACGGCGTGAAAAACGCGCTGGTGTTGGCAACT 
TCCGCTTGGGGTGGCTACTCCGGTTGTCGGCAGTACCAGGAAGATATTCAGGGCATGATCAAGCACCTG 
GAGTCTCAGGGGCAGTCGATCACGTTCACCAAGCTGCGTCAGTTCTACGATCACCCTCGTTTTGTCTCC 
ACCATGGCTCAATTGGTTCAGGATTCCTACGCGAAGCTTCCCGATGAGCTGCGAGATGAGGCGCGTCTG 
GTCTTCACCGCGCACTCCATTCCACTGACTGCGGACAATGCTGCGGGAACCCCTGAGGATGGCTCCTTG 
TATTCCACACAGGTCAAGGAAGCGTCAGCACTGATTGCTGAGGCTGTTGGTGTGTCAGATTTTGATGTG 
GTGTGGCAGTCCCGCTCGGGTAGCCCGCACACTCCGTGGCTGGAGCCTGACATCGTGGATCACGCAGTG 
GAGCTCAACGAGAAGGGTCAAAAAGCGCTCGTTGTCTGCCCTGTAGGCTTTATTTCTGATCATATGGAA 
GTCATTTGGGATCTTGATTCCGAGCTGATGGAAGAAGCCGAGAAGCGCAACATGGTGGTCGAGCGTGTC 
GCTACCGTTGGCCCCACCGATGAATTCGCAGCCCTTGTGGTTGATCTCATCGAGGAGGCAGAGCTCAAG 
CGCGTTATCGAGCGCCTTGGAAAGCTGCCAGCACGCGGAAGTTCCGTCAACGGCGCACCGTGTGGCGAC 
GGCTGCTGTGGTACCGCCAAGCATAAAACCGCGCGGGTGAACCCCAACGCTCGCTCAGCGGCGCCAGCT 
GCCAAC 

RXS00156 - 3' -Region 
TAGGAGTGATAGTCCCTCGCAAA 

RXS00166 - 5' -Region 

GGCGTTTAGCGATCTTCAACATCGAGCAACCAGCGCCAGCGCTTTTACCCAAGGCAGCACGACTTATCA 
CGATGTCCGACCTGGATATCCGGCTGAGGCC 

RXS00166 - coding Region 

GTGGAGTTAGCCCGTGGGTTTGGCCGAGTCCTGGATGTCGGTGCAGGTACCGGAAAACTAACCAGTGAG 
CTAACAGCTGATCAGGTCCTAGCCCTTGATCCAAGCATGGACATGTTGCGGGTGTTTCGCTCCGCGCTT 
CCGGCGGTTCCCTGCTGGCAAGCGACAGCAGAACACACAGGAATACGTGACAACGCGGTTGATCTGATT 
ACGTGCGCACAAACGTGGCATTGGGTTGACGTGACGGCTGCCTCAGCGGAATTTGATCGGGTGATTGCA 
CCTGAGGGTGCAGTCCTGCTCGTGTGGAATAACCTGGACACCTCCATCGCGTGGGTACACCGACTCAGT 
CGCATTATGCATGCCGGCGATGTACTCAAGCCGGGATTCACCCCAGAAACCGCAGCTCCCTGGATAATT 
GATCGAGAAATTCGCACCACGTGGAATCAGCACCTCACCCCTGAAGAAATCATCCAGCTCGCTCACACG 
AGGTCCTACTGGTTAAACGCGTCAGAGAAAATCAAAGAGCGTGTTGATCAGAACCTTCAGTGGTATCTC 
TACGAGCATTTGGGTTTCAGTCCCGACAATCCAGTGGAACTTCCCTATCGCTGTGATGCATTTTTACTT 
TCACGTTCCGGTACCCTGGCAGGCAGATCTTCCAATCTT 
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RXS00166 - 3' -Region 
TAGGAGCCCTCGCCATGTACCTG 

RXS00197 - 5'-Region 

GTCGATGATATTTTGGCAACCGAATCTGAGGCACGCGCGCGTGCGAATGCTTTGATCAACCGGTTGGCA 
ACCAACTTGTAAGCTAAGGAGCTTCCGCCTC 

RXS00197 - coding Region 

GTGGCAGCCTATCTTCTTGGTGTCGTATTATTTTTCCTCGGCATCGCAGTAACCATCGCGCTTCACGAG 
TGGGGGCACTTCATCACAGCGCGCATTTTCGGAATGAAAGTGCGGCGTTTCTTCATCGGTTTCGGCCCG 
ACGGTGTTTGCCAAAAGACGCGGCGAAACCGTGTACGGCCTTAAAGCGATTCCGGTCGGCGGTTTTTGT 
GACATCGCGGGGATGACTGCCCAAGAT GAACTTGATCCGGAAGACCTGCCGCGCGCCATGTATCTAAAG 
CCCTGGTGGCAGCGCATAATTGTGCTTTCCGGCGGCGTGAT CAT GAATCTGATCGTCGGCTTTTTGGTG 
CTTTACGGCGTGGCGGTGAGCTCCGGAATCCCGAATCCGGATGTGGATACCACCGCGACAGTCGACACC 
GTTCAGTGCGTGCCGGAAACCCAAATTTCCGCAACTGAACTGTCCTCCTGCGTAGGTTCAGGCCCAGCG 
GGCGACGCCGGCATTGAGCACGGCGATAAGATTTTGGCCGTCAACGGCCAAGAGATGGCAAGCTTCACC 
GCCATCCGCGATGCGATCCTCGAGCTCCCAGGCGAAACGGCAACGCTGACGATTGAACGGGAGGGAACG 
CTTTTCGACGTCGACCTCCAGGTTGCCTCTGTCACCCGTCTCGCCTCTGACGGTTCAGAAATTACCGTC 
GGCGCGGTGGGCATGTCGAGCCTTCCACCGACCGATGTGTACAAAAAATACGGCCCAATCGAGGGTGTG 
GGAGCAACTGCACGTTTCACCGGCGACATGATCAGCGCCACGTGGGATGGCCTCAAAGCCTTCCCGGCG 
AAAATCCCAGGGGTCGTCGCATCCATCTTCGGTGCAGAACGAGATGTAGAAAGCCCCATGAGTGTGGTG 
GGCGCCGTACGCATCGGCGGCGAATTTGTCGAACGTTCCATGTGGGACATGTTCATGATGATGCTGGCC 
AGCCTGAACTTCTTCCTCGCGCTGTTTAACCTCGTGCCGCTGCCACCACTTGATGGCGGACACATTGCC 
GTGGTGATCTATGAAAAAATCCGCGACTTCTTCCGCAAACTGCGCGGAAAACCAGCGGGCGGCCCAGCG 
GATTACACCAAACTAATGCCCGTCACCGTAGCTGTCGCAGCCTTGCTGATGACAGTGGGAGGCCTGGTC 
ATTGTCGCCGATGTGGTCAATCCCATCCGACTCTTTGGC 

RXS00197 - 3' -Region 

T AACGAT AC GGAAT T GAACTGCC 

RXS00288 - 5' -Region 

GGCGTGCTAAAAAAGCACGTCAAATACAGAATCGGCAGATTACATCGCTGAGCAGAGAAAACACGGGCA 
TGAAACGTACCCAAGGGCTAACATCGGGGGC 

RXS00288 - coding Region 

ATGAGCGCGCAAATGGATACCCCTGATCCCACTATGTCTGCTGTTGCAATGTTAGATTCCATCCCTTCT 
GATCAACCAGATTTCCTGATCGATGTAGAAGTAGATCGACCAACTCCCGGACCACATGATCTGCTAGTC 
CACATTGAGGCGGTCTCAATTAACCCTGTTGATACCAAGGTACGCATGCGGGCCGGGAAGCAAAAGCAT 
CCTAAAATTTTAGGTTTTGATGCTGCAGGTGAGGTGGTGGCTGTTGGATCGCAGGTCACGCTCTTCAAT 
GTTGGTGACAAAGTGTTCTACGCAGGATCCAATCAGCGTCCAGGAAGTAACGC A.GAGTACCAGGTGGTG 
GATGAACGGCTGGTGGGTCACGCACCACAAAGCTTGGGGGCACACGACGCCGCTGCTCTCCCACTTGTC 
GCGCTCACTGCATGGGAGTCACTTTTTGACCGATTGGGAGTAACTCAGTCAACTACTGGAACACTGTTG 
GTCTTGGGCGGTTCAGGAGGTGTGCCTTCAGCTCTTATTCAACTTGCTCGAGCTCTCACTGGTCTGAAA 
GTAGTGGCAACAGCTTCTCGCCCTGAATCACAAGAATGGGTGACAAAGCTCGGTGCTCATGAGGTGATT 
GATCACTCCAAGGATTTGAGTGAGCAAATCTCCGACGTGGATTTTGTTTTCAGCTCGTGGACTACTGGG 
CGTGAAGTAGAGCTCGCCACGTTGATGAAACCCCAGTCCCACCTAGTGCTCATCGATGATCCAGTGGAT 
CCCAATTTGGGCGCTTTTAAGCAAAAAGCGATCGCTTTGCACTGGGAGTTCATGTTTACCCGCGCTATG 
TTCAACACTCCTGATATGGGTGAACAAGGGAAAATTCTGAATAAGATCGCCGACATGGTTGATCGGGGT 
CAGTTTGAGTCCGTGACAGCAACGGTGCTGGATGGGCTCAACGCTGCAAACATCATGGAGGGGCACCGG 
CTCGTTGAGCAGGGTAAAACCTCAGGAAAAATTGTTGTGAGGGTA 

RXS00288 - 3' -Region 

T AAAGAGGACT T GAAAAAT G C AC 

RXS00624 - 5' -Region 

TCCATGACGTTTTGAATGGAAAATCTCCATTTGTGGAGTTAGAAGAAGACCACTAGTTTTCAACAGGAC 
GAC AAC GG C CG GAC AT G CG AC AAT AC AAT GC 

RXS0O624 - coding Region 

ATGTCCGGCCGTCTTCTTGTTTCAGTTTCTAGTATTTTCGACCAGACCCGATCGGCGGCTGACAGGCTC 
ATTTCAGACCTGCGAGCCGACGGCATCGAGGTCTCATTACTTGTCGCACCCCGCATCGATGGGGACTGG 
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CGTCTCGCCAAAGACAAAGGGACCCTCGCGTGGATGGAACAACAACGCGAACGCGGCCACGAACTCATC 
CTCAACGGTTTCGACCAAGCAGTTCAGGGACGTCGCTCAGAATTCGCCAACCTTGAACGGCACGAAGCA 
CGTCTTCGCCTTACCGGTGCCATTAGGCAAATGCAGAAAATTGGCTTCGAATTCCAAATCTTTGCCCCA 
CCTCGTTGGAGAATGTCAGAAGGCACCTTCGCGGTACTCCCAGAATTTGATTTCAACGTCGCCGCCTCG 
ACCAGGGGATTACATAACCTCGACACCGGCGAATTCTTGGCGTGTAGAAACCTCTCCGTGGGTGAAGGT 
TTTGGTGCTGCAAAATGGTGGCGCAAGAATGTCATCAAGGCTGTCACTCGTGGAGCGGAAAAAGGAAAT 
ACAGTGCGCTTGTCCGCATCGGCGCGAAATCTCACCAACCCTAAAGTCGCAGCTGACTTCCGGGAAGCT 
GCATTAGCTGCCTTGGATTTGGGTGCTCAGGTGCAAACCTATTCTCAGGCGGCCGCACAACTGGCC 

RXS00624 - 3' -Region 
TAGTTGGGGAGGTTCGGGGCACC 

RXS00949 - 5' -Region 

GCTCAAGGATCCTTCCTGGGCAAACCAAGCAGCCCTCGCACTAGGTGCGGAACCCAGGTATGTTCACCA 
AT AC GAC T ACGT ACT T T AAAGGAG AGT T GAC 

RXS0094 9 - coding Region 

ATGAAGGTTTTCATCATCGGCGCTGCGGGTGGCATCGGCAATCGACTTTCCAGCCTGCTTCACGCCAGG 
GGAGATGCAGTTAGCGGCATGCACCGCAATCTTGAGCAGGCCTCAAAAATCACAGACACTGGGGCAACT 
GCCGTACTCGGGGATCTCATCCACAACAGCACGGAGGAGCTTGCGGAGCTTTTCCGCGGTCACGATGCC 
ATCGTATTTTCTGCAGGCGCCCACGGAACAGGGCAAGAAAATACCACGCTTATCGACGGCGCCGGCCTC 
CGTAAAGCCGCCGACGCTGCCAGCGCGGCCAACGTTTCACGCTTCATCTTGGTCTCTGCGTTTCCGGAA 
TCCTCCCGCGGGGAGAACACCACCGAGAACTTTGAGCACTATATGAAGGTGAAGAAGTCCGCCGATGTC 
TACCTCAGTCACACTGACCTAGACTGGGTTATTGTCCGACCAGGCGTGCTTCAAGATGAGGCAGGGGAT 
GGTTTAGTCACTGCTGGCTTAGCGATTAATTACGGCAATGTTGCTCGCGATAATGTCGCAGCGTTCATT 
GATGAAGCTCTGCATCAACCGCAGTTGTCAAAGATCATTGTTGAACTCACCGACGGTTCAACTCCGGTG 
GCGGAAGCCGTAGAACGCCTCATCAAG 

RXS00949 - 3' -Region 

T AAAGACG AAAAGAGGGAGAAT G 

RXS01000 - 5' -Region 

CTTTCTATGCCTACGCGGATGTTTCCGTGATCATTCTGGAAATCCTCATCGTGGTGATTGTCATTGAAG 
TAATCTCCAACGCACTTCGAAAGAGGCTGGT 

RXS01000 - coding Region 

ATGAGCACCTTAACCTCTCACCGCACAGTACCGGCCCCCAGCTCTCCCCCGGCGCGCCCCAACAAACTG 
GCGCGCAATATCGTTGCAATTGTCGCTGCGCTGATTGTCCTTATAGCTACCGGCACGCTCAAGATCGAG 
TGGAATGAGCTTCCGCAGATGCCCGCGCAGGTGTGGCATTACTTAGAGCTGATGTTTAGCGATCCCGAT 
TGGTCGAAGTTTGGCCGCGCCGTCCAGGAAATGTGGCGTTCCATCGCCATGGCGTGGTTGGGTGCCATT 
TTATGCGTGGTGGTCTCTGTCCCTCTGGGAATGTTGGCTGCCCGCGGGGTGGGACCTTATTGGCTGCGT 
ACCGTTTTACGGTTCGTGTTCGCGGTGATTCGTGCGTTCCCCGAAGTGGTTATCGCAATTATTTTGCTA 
ACTGTCACCGGCCTAACTCCTTTTACTGGTGCGCTCGCATTGGGTATCTCCGGTATTGGACAACAGGCA 
AAGTGGACCTATGAAGCCATTGAGTCCACTCCCACCGGCCCGTCAGAGGCAGTGCGTGCAGCGGGTGGA 
ACTACGCCGGAGGTTCTGCGGTGGGCGTTGTGGCCACAGGTTGCGCCATCCATTGCATCTTTTGCCCTG 
TACCGCTTTGAGATCAACATCCGTACCTCTGCGGTATTGGGCATCGTTGGTGCAGGTGGTATCGGTAGT 
ATGCTTGCCAATTACACCAACTACAGGCAGTGGGACACCGTGGGCATGCTGCTCATCGTCGTGGTTGTC 
GCAACGATGATCGTCGATCTCATCTCCGGCACCATCCGCCGCCGCATCATGAAGGGGGCTAGTGACCGT 
GTCGTGGCACCAAGCAAC 

RXS01000 - 3' -Region 

T GAC G C T C C AC C AAG CATCCGCA 

RXS01002 - 5' -Region 

GACTGCTGATACCGCACAGGATGAAATCACTCGTTACGGCGAGATCCTGAAGAAGTTCTCCAACTAATT 
TCCCTGTTTCCAATACTCAAGGTGTGCGCAT 

RXS01002 - coding Region 

ATGAATTCTGATGCTTCGGCTACCACCAACTCCTGGGCTATCAACTTCGACCATGTGTCGGTGACGTAT 
CCCAATGGGACGAAAGCCCTCGATGATGTTTCCCTCACCATCAATCCCGGTGAGATGGTTGCCATCGTG 
GGTCTGTCAGGATCGGGTAAATCCACGCTGATTCGCACGATCAACGGTCTTGTCCGCGCTACGGAAGGC 



Appendix A, page 156 



Attorney Docket No.: BGI-132CP 



ACCGTGACGGTGGGGCCGCATCAGATCAACACCTTGAAGGGGAAAGCACTGCGTGATGCCCGTGGGCAG 
ATCGGCATGATTTTCCAGGGGTTCAACCTGTCGGAACGCAGCAGTGTGTTCCAGAATGTTTTGGTGGGC 
CGCTTCGCGCACACAGCGTGGTGGCGTAACCTCCTCGGGTTTCCCACGGAGCACGACAAGCAGATTGCT 
TTTCACGCGTTGGAGTCCGTGGGCATTTTGCACAAAGTGTGGACCCGAGCTGGTGCTTTGTCGGGTGGA 
CAGAAACAGCGCGTTGCTATTGCGCGCGCCTTATCGCAAGATCCGTCTGTCATGCTGGCAGATGAGCCT 
GTGGCAAGCCTTGATCCGCCAACCGCGCATTCCGTGATGCGCGATCTAGAAAACATCAACAACGTGGAA 
GGCCTCACCGTGTTGGTGAACTTGCACTTGATTGATTTGGCTCGTCAATACACCACAAGGCTTGTGGGT 
TTGCGTGCCGGCAAGCTGGTCTATGACGGTCCTATCTCTGAGGCCACCGATAAAGACTTTGAAGCTATC 
TATGGTCGCCCCATCCAGGCTAAAGACCTGCTAGGTGATCGCGCA 

RXS01002 - 3' -Region 
TGACCACGCCTTCTTCTACACTT 

RXS01003 - 5' -Region 

AGCTGGTCTATGACGGTCCTATCTCTGAGGCCACCGATAAAGACTTTGAAGCTATCTATGGTCGCCCCA 
TCCAGGCTAAAGACCTGCTAGGTGATCGCGC 

RXS01003 - coding Region 

ATGACCACGCCTTCTTCTACACTTATCCCACAAAAGCCTCGGGCTGGGGTAAAGACCTATCTCATCATC 
GGCGCCATCGTTGTCTTCACCGTGGCAACAGCAACCCCAGCGCTAGGTGGCATTGAGCTTGATTTCGCT 
TCCATTGCTGCGAATTGGCGCAATGGTGCCAACAAACTCCTGCAAATGCTGCAGCCCAACTTTGCGTTC 
TTGCCTCGTACGTGGCTTCCCATGTTGGAAACCCTGCAGATGGCGCTTGTTGGAGCTGTCTTGTCTGCT 
GCCGTATCGGTGCCTTTGACGTTGTGGGCAGCGCAGGCAACCAACACCAGTGCGATTGGTCGTGGCATT 
GTCCGCACCATCATTAACGTGGTGCGCTCTGTCCCCGACTTGGTGTATGCCACCATCTTGGTCGCCATG 
GTTGGTGTCGGCGCATTACCTGGCATTTTGACGCTGTTTCTGTTCAACCTGGGCATCGTGGTCAAGCTT 
GTCTCTGAGGCCATTGATTCCACTGAGCATCCCTATATGGAAGCAGGACGCGCAGCAGGTGGATCACAG 
TTCCAAATCAACCGAGTCTCCGCGCTTCCTGAAGTCATGCCGCTCTTTGCCAACCAATGGCTCTACACC 
CTAGAGCTGAATGTACGCATCTCCGCCATCCTTGGCATCGTGGGCGCAGGTGGCATCGGCAGGCTGCTT 
GATGAACGCCGAGCTTTCTATGCCTACGCGGATGTTTCCGTGATCATTCTGGAAATCCTCATCGTGGTG 
ATTGTCATTGAAGTAATCTCCAACGCACTTCGAAAGAGGCTGGTA 

RXS01003 - 3' -Region 
TGAGCACCTTAACCTCTCACCGC 

RXS01114 - 5' -Region 

TTCGGTGGAAGATATCCGCAAGCTGGTGCTGCCGCAGCTTTTAGAAACGGCTCAAGCAATTTCGACAGA 
TCTCTCTGCACTCTAAATTAAGGATCAAAAA 

RXS01114 - coding Region 

ATGAACCCTCAAGATATTGTCATCTGTTCCCCATTGCGCACCCCAGTTGGTGCTTACGGCGGATCCTTC 
ACCGGCGTCCCTGTTGAAGAATTGGCCACCACCGTGATCAACGCGATCGTTGAGGCAACCGGCATCACC 
GGCGACGATGTGGACGATCTGATCCTCGGCCAGGCATCCCCCAACGGTGCGGCTCCAGCACTGGGCCGT 
GTTGTTGCTCTAGATTCCAAGCTTGGCCAAAACGTTCCAGGCATGCAGCTTGATCGCCGCTGTGGTTCC 
GGCCTGCAGGCAATCGTCACCGCTGCTGCACACGTTGCATCCGGCGCTGCTGATCTGATCATCGCAGGT 
GGCGCAGAATCCATGAGCCGCGTTGAGTACACCGTGTCCGGCGATATCCGTTGGGGTGTCAAGGGCGGC 
GACATGCAGCTTCGTGACCGCCTTGCAGAAGCACGCGAAACCGCTGGCGGACGCAACCACCCGATCCCT 
GGTGGCATGATCGAGACCGCTGAGAACCTGCGTCGCGAATACGGCATCTCCCGCGAGGAGCAGGACAAG 
ATCTCCGCAGCGTCCCAGCAGCGTTGGGGCAAGGCTGCTGATGCGGGGCTTTTCGACGACGAGATCGTG 
CCAGTCACCGTCCCTGCCAAGAAGCGCGGCCAGGAGCCAACCATCGTTTCTCGAGACGAGCATGGTCGA 
CCAGGAACAACCGTCGAAAAGCTTGCTGCTTTGCGCCCCATCATGGGCCGCCAGGATGCGGAAGCAACC 
GTCACCGCTGGCAACGCGTCCGGCCAAAATGATGGCGCTGCTGCCGTCATCGTGACCACTCGCGCCAAG 
GCCGAGGAGAAGGGCCTGCGCCCAGTCATGCGTTTGGCTGGCTGGTCTGTGGCTGCTGTTCCCCCAGAG 
ACCATGGGTATTGGACCTGTTCCTGCCACCAAGAAGGTCCTGGATCGTTTGGGCCTTACCCTGGAGGAC 
ATCGGCGCGATCGAACTCAACGAAGCTTTCGCAGCTCAGGCACTGTCTGTGCTGAAGGAATGGAACATT 
TCTTGGGAAGATGAGCGCGTCAACCCACTGGGTTCCGGTATTTCCATGGGACACCCAGTCGGTGCCACC 
GGTGCTCGCATGGCAGTAACCTTGGCTCACCGCATGCAGCGTGAAAACACTCAGTACGGACTGGCCACC 
ATGTGCATCGGTGGCGGCCAGGGTCTTGCAGCTGTCTTIGAAAAGGAGAAC 

RXS01114 - 3' -Region 
TAAAAATGGCTATTTTGCACAGC 
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RXS01205 - coding Region 

GTATCGGCCTATCCGCCGGCCATCATCGCAGCGGCTCTCGTAGGAATTTGCGCGGGAGTTTTGCCCCAT 
AATTTTGAACCCTCGCGAATATTTATGGGCGATTCCGGCTCCATGCTCATCGGCCTGCTGTTGGCTGCA 
GCATCGACCTCAGCGTCAGGAAAAATCAACATGAGCCTGTATGGCGCAGCTGATTTTATCGCATTGATC 
TCACCCATCATCGTTGTTCTCGCCGCCGTGGCCATCCCACTGCTCGACCTCGTGATGGCAGTGGTTAGG 
CGCGTGGGCAGGGGAGCATCACCCTTTTCCCCGGACAAAATGCATCTGCACCACCGACTGCTGTCCATC 
GGACACACCCATAGGCGCGTGGTCCTAGTGCTCTACACCTGGGCGAGCGCCGTGGCATTCGGCGCAGTG 
AGCTTCTCCGTCGTTCCGCCACTGTTTGCCACCGGATCGAGCATCTGTGGCATCCTCATCGCCGTCGCT 
GTCACAGCCGTGCCAGTGATGAAAAGCCGGCGAGCCGCCAAACTTGAT 

RXS01205 - 3' -Region 
TAAGTGATTGTCACTTTGGATTG 

RXS01223 - 5' -Region 

GCGGGAGTGGACGGGCCGCCAGCCATCGGGGCGACAATCACGGGAGTTTTCAACGTGTCAAGGATGCTC 
ATGGCACCATCCTAGGCGCGCCTGCCATAGG 

RXS01223 - coding Region 

ATGACTTCCGTGAGTTTTTTGTCTAAAATCCAAGCACTGTTTGCCCCCAAGCCTGAACTTCCCGCCGCC 
AAATGGCTGGTCGTGGGCCTGGGCAACCCCGGCGCCAAGTACGAATCCACCCGACACAACGTCGGTTAC 
ATGTGCCAAGACATGCTTATCGACGCCCACCAGCAGCAGCCCCTCACCCCCGCCACGGGCTACAAGGCC 
CTCACAACGCAGCTCGCACCAGGGGTGCTCGCCGTTCGATCCACCACTTTTATGAACCACTCCGGCCAA 
GGTGTCGCACCGATCGCCGCAGCGTTGGGTATCCCAGCAGAGCGCATCATCGTGATCCACGACGAGCTC 
GATCTGCCCGCTGGAAAAGTACGCCTGAAAAAGGGCGGAAACGAAAACGGTCACAACGGCCTGAAATCC 
CTCACGGAAGAGCTCGGCACCAGAGACTACCTGCGCGTCCGCATCGGCATTTCACGACCACCAGCAGGA 
ATGGCCGTGCCCGACTACGTTTTGGAACCAGTCGATCACGACCAACCAGGCATTGAACTTGCCGCCGAG 
GCAGTGGATTTGCTGCTGGCCCAGGGATTATCTGCTGCGCAAAACGCTATCCACAGCCGC 

RXS01223 - 3' -Region 

T AG ATT GCT AGAGAT T CCCGCAC 

RXS01269 - 5' -Region 

GATTATCTCTGCGCCGATTCAGCTGGCAATAGCAGCAGTTGTATTGAGAGCTCATGGTCGTCCGATTCT 
ATTTCGTCAACCACGACCTGGGAAAGACGGT 

RXS01269 - coding Region 

GTGGTATTTGAGATGATTAAGTTTCGAACCATGCTTGAACCAGATGAAAAACATGTAACTGATGAACAG 

CGTCTAACTAAAGTTGGAAAGCTTCTGCGGGAAACGAGTTTAGATGAGTTACCTACACTCTGGAATGTA 

TTTAAAGGTGATATGAGCCTTGTAGGGCCTCGACCTTTGCTTGTTAGCTATCTGGAACATTACTCTTCT 

GAACAAGCTCGACGCCATGAAGTTCGTCCTGGGATTACTGGTTTGGCTCAGGTGAATGGCCGTAATCAA 

ACTACTTGGGATGAACGACTTAAGTTGGATGTCGAATATGTGGATCGCTGTAGTTTGAAACTAGATTTC 

AAAATATTAATCGCCACTGTAAAAACAGTTCTTTCTAAAAAGGGCATTAGTAATGAAGGTCATGTCACG 

ATGCCATCCTT CAT T GAAG AAAG AAAA 

RXS01269 - 3' -Region 

TAGCAGGTAAAAATTTTACTTTC 

RXS01421 - 5' -Region 

TTGATGCACGTGCAGAAATCGTCGGCGGTCCGTGGCACCCATCTGTTAAGGGAGACTCGGTTACTGCAG 
GGATCCTGCGAGATCGAGTAAACGCCTAAAG 

RXS01421 - coding Region 

ATGACGTCGAAAAGCATTAGCGGCAAGCGCCCGAATCTGCCGTCGCTCACTGGAGCGCGGTGGCTCGCG 
GCGCTCGCTGTTTATTTTTTGCATGCGTTGGTGTTTTTGTCGGTGTATCCGTTCCAGCAGTCGGAACTG 
TTTGCCACAATCCATAAATTTGTCCCCATGCAGCTGGGTTCAGCTGGTGTAACCTTCTTCTTTATCTTG 
TCCGGATTTTTGATCTATTGGTCAAATAGCCAGCTCAAGGGCATGAAGAATGTGCTGTATTACTGCAAG 
CGCCGCATCACCAAGATTTATCCCATGCACTTGATTGCGTTGCCGATGTTTATTGAGGCGTCGGCGAAG 
TTCACGACTACAGGCATTACCTGGGTGCTGATTTTGCGCGAG 

RXS01421 - 3' -Region 
TAAAGCTGTGGCTGCGGAATGCG 
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RXS01491 - 5' -Region 

AACGGTGTGAAACACATTGAAGTGTCGTTGGGTTATCCGCGCGAATGGGAGCATTGGTCTGGGCAGCAT 
GTGTGGCCATATCCAGTGATGGAGGTGGACA 

RXS014 91 - coding Region 

ATGCTGGATGAGTCTTTGTTTCCAAATTCGGCAAAGTTTTCTTTCATTAAAACTGGCGATGCTGTTAAT 
TTAGACCATTTCCATCAGTTGCATCCGTTGGAAAAGGCACTGGTAGCGCACTCGGTTGATATTAGAAAA 
GCAGAGTTTGGAGATGCCAGGTGGTGTGCACAT CAGGCACTCCAAGCTTTGGGACGAGATAGCGGTGAT 
CCCATTTTGCGTGGGGAACGAGGAATGCCATTGTGGCCTTCTTCGGTGTCTGGTTCATTGACCCACACT 
GACGGATTCCGAGCTGCTGTTGTGGCGCCACGATTGTTGGTGCGTTCTATGGGATTGGATGCCGAACCT 
GCGGAGCCGTTGCCCAAGGATGTTTTGGGTTCAATCGCTCGGGTGGGGGAGATTCCTCAACTTAAGCGC 
TTGGAGGAACAAGGTGTGCACTGCGCGGATCGCCTGCTGTTTTGTGCCAAGGAAGCAACATACAAAGCG 
TGGTTCCCGCTGACGCATAGGTGGCTTGGTTTTGAACAAGCTGAGATCGACTTGCGTGAT GATGGCACT 
TTTGTGTCCTATTTGCTGGTTCGACCAACTCCAGTGCCGTTTATTTCAGGTAAATGGGTACTGCGTGAT 
GGTTATGTCATAGCTGCGACTGCAGTGACT 

RXS01491 - 3' -Region 

T GAACT GG ATG GAG AGG AT ACCT 

RXS01572 - 5' -Region 

CTGCTGTGCGCAGGCATCACCACCTACTCCCCAATCGCTCGCTGGAACGTTAAAGAAGGCGACAAAGTA 
GCAGTCATGGGCCTCGGCGGGACTCGGACAC 

RXS01572 - coding Region 

ATGGGTGTCCAGATCGCTGCAGCCAAGGGTGCTGAGGTTACCGTTCTGTCCCGTTCCCTGCGCAAGGCA 
GAACTTGCCAAGGAACTCGGCGCAGCTCGCACGCTTGCGACTTCTGATGAGGATTTCTTCACCGAACAC 
GCCGGTGAATTCGACTTCATCCTCAACACCATTAGCGCATCCATCCCAGTCGACAAGTACCTGAGCCTT 
CTCAAGCCACACGGTGTCATGGCTGTTGTCGGTCTGCCACCAGAGAAGCAGCCACTGAGCTTCGGTGCG 
CTCATCGGCGGCGGAAAAGTCCTCACCGGATCCAACATTGGCGGCATCCCTGAAACCCAGGAAATGCTC 
GACTTCTGTGCAAAACACGGCCTCGGTGCGAT GATCGAAACTGTCGGCGTCAACGATGTTGATGCAGCC 
TACGACCGTGTTGTTGCCGGCGACGTTCAGTTCCGCGTTGTCATTGATACTGCTTCGTTTGCTGAGGTT 

GAGGCGGTT 

RXS01572 - 3' -Region 
TAGGTTTACTGAAGTTCAGACTT 

RXS01642 - 5' -Region 

TTGGAATCACTGTGTCTTGCAGCTAGTCTGCCACTCGCACTGCATTTGCTGGATGTATTTGGAATGCTG 
CGCGGTCTTGATATTGGATTCGGTGGATAAG 

RXS01642 - coding Region 

ATGCGCAGACTCATCGCGGTTAGCTTGGCCGCTCTGTTTATGTTGGCTTCCACTCCAGCGACGAGGGCA 
CAGGAAGTAGAAGCTCTCGCTTGCCCCGAGGTAGCGATCGCCGATCCTTCCTCCGCAGTTTTAGATGAA 
CACCTTTCGCAGTCATTATCCCAAGCTCACCAACTAGCAACTGGCGCCGGTGTGATGGTGGCAGTCATC 
GACACCGGAGTATCCCTGCATCCACGTCTGCCCCACTTAATTCCCGGCGGTGATTTCGTGGGCGCCCAC 
CAAAGCCCCGATGTGCCAGGTGAACTTATCGATTGCGACGGCCACGGCACCATCGTCGCCGGAATCATC 
GCCTCCCAAGGAAACCCCGGCACCGGCTGGCCATATGACGGCAGCTCCGATCCTTATATCGGTGTCGCC 
CCAGATTCCGGAAT CATCTCCAT TAAACAAACCAGCTCATATGTGCGTACTCGTGAAGATTCCAACGTC 
GGAACGCTGAGCACCCTGGCGGAATCCATCCACCGAGCTCTCGATTCCGGTGCCCACGTGATCAATATT 
TCCGTGGTGTCCTGTTTGCCCCAATCACCCGACGAGGCCGCATCGTTCCAGCCTCTGACGGATGCTCTT 
AAC AG AG C AG AAC T T C AAG GGGTGATAGTGGTGGCAGCAGCAG G AAAC CTCGGGCAG GAT T G T C C AG T T 
GGATCTACCGTTTATCCTGCACATTCAGACACTGTGCTCTCTGTGTCGGCACGTTTTGATTCTCACACG 
CTTGCAGAATATTCCATGCCTGGCAACCAACAAATCCTCTCTGCACCAAGCCACATTCAGGCTGGTCTA 
TCACCGCGTGGCGACGGCTTCGCCAGCCACATGATCACCACCGCTGGCGAAAGCCCCTTCGAGGGCACC 
AGTTTTGCCGCTCCAGTTGTCAGCGCCACAGCTGCACTGCTTCGCCAGCATTTTCCCTTTGCCACACCC 
TATGAAATTCGTGCACGAATCTTCAACAGCATCGACCCTGCAAGAGGCGCTATTGATCCCTACCTGGCA 
CTTACTCAAGAAATCTATCCCACCACTCCCCTGGTTCATGAGATCGCACTAAGTGTTCCCACGCCGCCG 
GATGATTCTCCACGGGAGCGGGGCATCCTAGTTACCGCAATCATTGTTGGGTTGCTCGCAGTGTTAGCT 
GTGCTGATGGGACTACGCCGAATTCATCATCACTCGGCCTTTCAAAAAGCTAGCTCAAGTGTTATCACT 

RXS01642 - 3' -Region 
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T AA TCTATGAGGCACCGTT C AG A 
RXS01902 - 5' -Region 

GGCTGGTCCGAAGTGCAAACCTTCAACACCGGCACCTACGGTGACAACTGGAACTTCCTCTTCTTCGGC 
GACAC C C AGCT GT AC AAC AC CCACTCCAACC 

RXS01902 - coding Region 

G T G C AG AAG AAG T C C AG AAC T G G GC AAAC AAC C T G G AA CGGCGGCC C AC C AAT C G AAAAC C C AG G AAC C 
TCCTTCATCCTCTCCGCGGGTGATCAGGCAAACCACTCCAGCTGGGACGAGCACTCCGCATACATCTCC 
CCAGAAACCCTGCGCAACTACCGTCTGGCCGTGAACAATGGAAACCACGACCAGTACAACTACGACGCC 
TACAACGCGATGTACCCACGCCCTAACCAGGTCGATGAGAACTACTTCTTCGAGTACAACAATGCACTC 
TTCCTGTCCCTGGACTCCAACGACTACTTGGACATCGACGACGACATCGCATTCCTTCGCGACACCGTC 
GCAGCACACGGTGACGACAAGGACTGGATCGTCCTGACCTACCACCATTCCACTTTCTCCCAGGCCTAC 
CACATGGATGACGCTCGCATTAAGTACCAGCGCGAACGCCTCACCCCAGTGATCTCTGAACTGAACGTT 
GACTTGGTTCTCGGTGGACACGACCACATCTACACCCGCTCCCACCTGATGAACGGCTTCACCCCAGTC 
GATGCAGGCCGCGAAGCAGTTGTCGGTGAAACTCTGAACCCTAAGGCCGGCGAAGTTGTTTACCTTGCA 
ACCAACTCTTCCTCAGGCTCCAAGTTCTACGACTTCTACGACTTCCAGCTCGGCCAGCGTTACGACACC 
GGACTGGATTTCCAGGAAACCGTCGAT CAGAAGAAGATCCGCACCTACACCGCAGTCTGGAACCAGGAC 
CAGGTTCAGGACTACACCAACGTTGAACTGACCCCAGAAGGCCTGACTGTGACCACTAAGGACGCAGTC 
TCCGGCGAGCTGGTTGACCAGTTCACCCTGAGCAAGCAGGACCGCGACGAAGAATCTGAAGTCCCAGTT 
GAAGATGACAAGGACGGAGACAACGCGACCGGCTCCTCCAACCTTGGTCTAGCTGCTATCTTGGCTCCA 
GTTCTGGCCATCTTCGGTTTCGTCGGTGGACTCTTTGTTGGCGGCGGCTCCCTCGCTGAGTTCTTTGCC 
AACCTCGGCGTGAAGATGCCTTTC 

RXS01902 - 3' -Region 
TAATACTGTCTGAGATTCAAGCA 

RXS02453 - 5' -Region 

AACCAACAAAGGTCATCTCAACCGGCTTAAGAAAATTCTGCCAGCTTTCTGCTGATTGAATCGTGCCAG 
CTCAGGGCATATCTCACCTAAAGTAAACACC 

RXS02453 - coding Region 

ATGAAATCAATCTTCATTTCCGGTGCGGCGAACGGAATTGGCAAAGCTGTGGCGTTGAAATTTCTTCAC 

GAAGGTTGGCTCGTTGGAGCCTACGACCTCGCGGAAATCACCTACTCACACCCCAATCTTCGCTGGGGC 

TACCTCAATGTTCGACAGTCCGAGTCGTGGGACAAAGCCCTAGAAGACTTTGCGACGCACACCGGAGGC 

ACCATCGATGTGGTGGACAATAATGCCGGCGTAATTATTGAGGGACCGCTGCAGGACGCAGAGGAGGGG 

AGCGTCGACAAGCTTCTTGCAATCAACGTCAATGGCGTGACTCTTGGTGCCCGCGCCGCTCATCCTTAT 

TTGGCGCGCACGCCGGGCGCCCAGTTGTTAAACATGTCCTCGGCGTCGGCGGTGTACGGGCAGCCCCAG 

ATCGCGGTGTATTCGGCTTCGAAGTTTTACGTCGCAGGTCTTACTGAGGCGCTGAATTTGGAGTGGCGG 

AAAGACGATATTCGCGTGGTCGATGTTTGGCCTTTGTGGGCGAAAACCGATTTGGTGAACGGCGTGAAG 

GCTAAGTCACTGAAGCGTTTGGGTGTCCGGATCACTCCGGAACAGGTGGCACAGGCGGTATGGGATGCG 

GTGCATCCGAAATCTCGGTGGGCGAAGGGAAAGGTGCATCACGGGGTGTCAAAGTTGGATAAGGCGCTG 

TATCTCATGAAATCTCTGTCGCCTGATCGGGTAGCGATGTGTTTTGCGCGACT AATCGCCGGA 

RXS02453 - 3' -Region 

T AAATG AAT T G AT T AT T T T AG G C 

RXS02474 - 5' -Region 

TGCTGGTCTATTGTGGCGACCGAGGGCCTTTGAAGGTTCGACAAACTGTATAAGGCCTTGAATCTTGAG 
AATT TAT TTT GAGGAAGCAAGAGGAAGTGT C 

RXS02474 - coding Region 

ATGAGCAAAGTTGCAATGGTTACCGGTGGTGCACAAGGCATCGGTCGTGGAATTTCAGAGAAGCTGGCA 
G C AG A TGGTTTCGATATTGCCGTAGCCGACCTGC C AC AAC AG G AAG AAC AAG C T GC AG AG AC CAT C AAG 
TTGATTGAAGCTGCAGGTCAAAAGGCTGTATTCGTTGGATTAGATGTCACCGATAAGGCTAATTTCGAC 
AGTGCAATTGATGAGGCAGCAGAGAAACTTGGCGGCTTCGATGTGCTAGTAAACAACGCCGGCATCGCA 
CAAATTAAGCCACTTCTGGAAGTCACCGAAGAAGACCTAAAGCAGATCTACTCCGTGAACGTTTTTAGC 
GTATTTTTTGGTATTCAAGCAGCATCCCGAAAGTTCGATGAGCTTGGCGTAAAAGGCAAGATCAT CAAC 
GCTGCATCAATCGCTGCTATCCAAGGTTTCCCAATCTTGAGCGCCTACTCCACCACCAAATTCGCGGTT 
CGTGGCCTCACCCAGGCTGCTGCGCAAGAACTCGCACCCAAGGGTCACACCGTGAATGCCTACGCACCT 
GGCATCGTGGGCACCGGAATGTGGGAGCAAATCGATGCCGAGCTTTCCAAGATCAACGGCAAGCCAATC 
GGTGAGAACTTCAAGGAGTACTCCTCCTCAATCGCATTGGGCCGACCATCAGTACCTGAGGATGTAGCC 
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GGTCTGGTTTCGTTCCTGGCTTCTGAAAACTCCAACTACATCACCGGACAGGTCATGCTTGTCGACGGC 
GGCATGCTCTACAAC 

RXS02474 - 3' -Region 
TAGGGGTTGCTTTCCCGCACTCA 

RXS02485 - 5' -Region 

CGGTGGTCAGTGCTTGGTGCACCTTGCCGACGGGCTGATTGATCGTAATGGTGTTTTCTGTACGCGTTG 
CCATGAGGATAAGACTACCGTTAGTGGGGTG 

RXS02485 - coding Region 

TTGGATTCATCGCTAGCCCAGGAAATCGCCGCGATCGACGGCGTCGAACTCGATTCGGAAGTCACTTTC 
GCCGATCTGACGACCCTCCGCATCGGCGGAAAACCCCGCAGCGCCGTACGTTGCCAGACCACGGAGGCG 
CTGGTCAGCGCCATAAAATTGCTTGACGACGCCTCCCTCCCCCTCCTCATTGTCGGCGGCGGGTCCAAT 
CTCGTCGTGGCCGACGGCGATCTGGATGTTATTGCCGTCATCATCGAAACCGACGACGTCTCCATCAAC 
CTCACCGACGGTCTCCTCACCGCCGATGCAGGCGCTGTTTGGGACGATGTTGTCCACCTTTCGGTGGAT 
GCCGGCCTCGGTGGAATTGAATGCCTCTCCGGAATCCCCGGCTCCGCCGGCGCCACCCCAGTCCAAAAC 
GTGGGCGCCTACGGCACGGAAGTTTCCGATGTACTCACCCGCGTCCAGCTTCTCGACCGCACCACCCAC 
CAAGTCTCCTGGGTCGACGCCTCCGAACTCGACCTCTCTTACCGATACTCCAATCTCAAATTCACCAAC 
CGCGCAGTCGTCTTGGCGATCGAACTCCAGCTCCTCACCGACGGATTGTCCGCGCCGCTACGTTTTGGT 
GAATTGGGACGTCGATTAGCGATCTCCGAGGCCGAACCCCACCCACGTCGCCCCGTCCGCATGGTCCGC 
GACGCCGTCCTAGAACTCCGCCGCGCCAAAGGCATGGTCGTGGAACACACCGACCACGACACCTGGTCC 
GCCGGATCCTTCTTCACCAACCCAATCGTCGACCCAGCCCTTGCCGACGCAGTCTTTGAAAAAGTCGGC 
GAACCCACCATGCCCCGCTTCCCAGCCGGCGATGGCAAAGAAAAACTCTCCGCAGCCTGGCTCATCGAA 
CGCGCCGGCTTCAAAAAGGGACACCCCGGCGCAGGCGCAAAAGCCTCCCTGAGCACCAAACACACCCTC 
GCACTCACCAACCGTGGCGACGCCCGCGCCTCCGACCTCGTCGCATTAGCCAAAGAAATCCGCGACGGA 
GTCCTCGAAACCTTCGGCGTCACCCTCGTCCCAGAACCCGTCTGGATTGGAATCAGCATCGATGAC 

RXS02485 - 3' -Region 
TGAATTTTCCGACGTCCCTGGCA 

RXS02539 - 5' -Region 

GGCTGCTAAGCGTGCGAATGTGCGCGTTGTCACAATCGTTGACCAAGTGTCACCTGACGCACAGGTAGT 
GCTCAGGTGGAGGTGGCCCAAAGGAGACCCA 

RXS02539 - coding Region 

ATGACTGTCTACGCAAATCCAGGAACCGAAGGCTCGATCGTTAACTAT GAAAAGCGCTACGAGAACTAC 
ATTGGTGGCAAGTGGGTTCCACCGGTAGAGGGCCAGTACCTTGAGAACATTTCACCTGTCACTGGTGAA 
GTTTTCTGTGAGGTCGCACGTGGCACCGCAGCGGACGTGGAGCTTGCACTGGATGCTGCACATGCAGCC 
GCTGATGCGTGGGGCAAGACTTCTGTCGCTGAACGTGCTCTGATCCTGCACCGCATTGCGGACCGCATG 
GAAGAGCACCTGGAAGAAATCGCAGTTGCAGAAACCTGGGAGAACGGCAAGGCAGTCCGTGAGACTCTT 
GCTGCAGATATCCCACTGGCAATCGACCACTTCCGCTACTTTGCTGGCGCGATCCGTGCTCAGGAAGAT 
CGTTCCTCACAGATCGACCACAACACTGTTGCTTACCACTTCAACGAGCCAATCGGTGTTGTTGGTCAG 
ATCATTCCTTGGAACTTCCCAATCCTCATGGCTACCTGGAAGCTCGCACCGGCACTTGCTGCAGGTAAC 
GCGATCGTCATGAAGCCAGCTGAGCAGACCCCAGCATCCATTTTGTATCTGATTAACATCATCGGCGAT 
CTCATCCCAGAGGGCGTCCTCAACATCGTCAACGGACTCGGCGGTGAAGCAGGCGCTGCACTGTCCGGC 
TCTAATCGGATTGGCAAGATTGCTTTCACCGGTTCCACCGAGGTCGGCAAGCTGATCAACCGCGCTGCA 
TCCGACAAGATCATTCCTGTCACCCTGGAGCTCGGCGGTAAGTCCCCATCCATCTTCTTCTCCGATGTT 
CTGTCACAGGATGACGCCTTCGCAGAGAAGGCAGTTGAAGGCTTCGCGATGTTCGCCCTCAATCAGGGT 
GAAGTTTGTACCTGTCCTTCCCGTGCACTTGTTCATGAGTCCATCGCTGATGAATTCCTCGAGCTTGGC 
GTGAAGCGAGTTCAGAACATCAAGCTGGGTAACCCACTTGATACTGAAACCATGATGGGTGCTCAGGCG 
TCCCAGGAGCAGATGGACAAGATCTCCTCCTACCTGAAGATCGGCCCAGAAGAAGGCGCTCAAACCCTC 
ACTGGTGGCAAGGTCAACAAGGTTGATGGCATGGAGAACGGTTACTACATTGAGCCAACCGTTTTCCGC 
GGCACCAACGACATGAGGATCTTCCGCGAGGAAATCTTCGGACCAGTCCTTTCTGTTGCTACCTTCAGC 
GACTTCGATGAGGCCATCCGTATTGCAAACGACACCAACTACGGCCTCGGCGCTGGTGTCTGGAGCCGT 
GACCAAAACACCATTTATCGTGCAGGTCGCGCAATCCAGGCTGGTCGAGTTTGGGTCAACCAGTACCAC 
AACTACCCAGCGCACTCCGCTTTCGGTGGATACAAGGAGTCCGGCATCGGCCGTGAGAACCACCTCATG 
ATGCTGAACCACTACCAGCAGACCAAGAACCTGTTGGTCTCCTACGATCCAAACCCAACCGGACTGTTC 

RXS02539 - 3' -Region 

T GAT C TAAGC GT TAAG T C C TAG A 
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RXS02554 - 5' -Region 

GCTTTTGAAGTGTGTCGCGTGTGCGGACTGAAATAGTTTCCGCTTCAACTTGGTTGCTAAGGATAGGCT 
CCATAAAAATAACCAAAGGCGGAAAATTTCA 

RXS02554 - coding Region 

ATGTCACACACTAAGCCATCCATTGCCATCCTCGGTGCTGGCCGAGTGGGTTCTTCACTTGCCAGGTCA 
GCGGTCGCCGCAGGCTATGAGGTAAAGGTTGCTGGTTCAGGTGCTGTGGACAAAATCGCTCTTACCGCT 
GAGATCCTTATGCCCGGCGCGGTTCCAAGCACTGCTGACCAGGCTGTAAAGGATGCAGATATTGTGTTC 
TTGGCTGTTCCCCTGCATAAATTCCGCAGTGTCAATCCAGCCACTTTAGAGGGCAAGATCGTTATTGAC 
ACGATGAACCACTGGGTTCCGGTCAATGGTGAGTTGGAGGAAATTGATCAGGATCCGCGCAGCACTTCG 
GAGATTATTGCGGAGTTTTTCGCGGGATCAACCATGGTGAAGTCTTTTAACCACATTGGTTATCACGAG 
ATTGAGCAGGATGCGGGTACCGGGCGTGCGATTGCGTATGCCACGGATGATGTGGATGCAGGTGCCCAG 
GTTGCACAGCTAATTAAGAGTTTTGGGTTTGTTCCTTTAAATATTGGCGCATTGGAAAACGGCCGTATT 
CTGGAACCTGGCCAAGAAGCTTTCGGCGCGCACCTTAATAAAGATTCGCGCCTAGAACTTGTTAATCAG 
CGG 

RXS02554 - 3' -Region 
TAGTACCTCGATCTTCAGCCAAC 



TTGGGGCAAGCCAGCTAACGCATTTCTTGTGGAAACCGCAGACATTGAGGCCGCCCACGCGGAACTTCT 
AAGAGCAGTGGAATGAAATAATCCGGTGCTG 

RXS02560 - coding Region 

ATGCAGGGCAACTCGCTTAATCTGGCAGACAACAGCGAGAGAAAGAAGCCCATGCCGTCACCAGGAGAA 
CTTTTAGCCGCCCGCTACGGACAACCTGCAACCTGGACGCCACCGCAGTGGAATGAGACGCTTGATGTC 
ATTCACCAGCATCGATCAGTTCGCAGGTGGTTGGATAAACCGGTTGATGATGACACCATCCGCACCATT 
ATTTCCGCCGCACAATCGGCTGGAACCTCTTCCAATAAGCAGGTCATTTCTGTCATCGTGGTTAAAGAT 
CCTGAGCTGAGGAAAGGCCTCGCGGGGATCACTCGCCAGATGTTTCCGCACCTTGAGCAGGTTCCCGCG 
GTGCTGATTTGGTTGATTGATTATTCCCGAATCAGTGCGGTGGCAGCCAGAGAAGATCTCCCAACAGGG 
GCTCTTGATTATCTCGAT GAGGCCGCGTGGGGGTTCCTCGACGCCGGAATCGCAGCTCAAAACGCTGCA 
ATTGCTGCGGAGTCACTTGGATTGGGAACGCTCTATTTGGGTTCGGTGCGCAACGATGCGGAAGCCGTG 
CACAAATTGCTTGGCCTTCCACCTGAGATCGTGCCTGTCGTGGGCTTGGAAATGGGGCATGCGGATCCG 
CCTGAACCTGCCGGAATTAAACCTCCCCTGCCACAAGAAGCCATTGTTCACTGGGATACCTACACCGAG 
AAAAACCTCGAACTTATCGATTCCTACGACCGCGCCCTCGACACTTACTATTCTCGCTACGGCCAGCAC 
CAGCTCTGGTCGAAGCAGACGGCGCATAGGGCGGCGTCGAAAAGCTTTTCAAAAACCAACAGGCAGTTC 
CTTAGGGGCGTGTTTGAGCGCGCCGGGTTTGGGCTGAGA 

RXS02560 - 3' -Region 

T AAAAGCAT GAT T AT GGAC GCC T 

RXS02578 - 5' -Region 

GGCAAAAATGAGGAACAGCACGCCCGCAATAATGAGGACCGTTGCAGATCGCTTCATAAAAACAGCCCA 
CACCTTTCCGCTAAACTCGCATGTTGAAATA 

RXS02578 - coding Region 

ATGTCTACCCAATCATATGCACCCATCCGCCATCGCGGATTCATCAGCTCACTCGAGGGACTACGCGCA 
ATCGCCTCCCTGGGAGTCTTGGCGACCCACGTTGCATTCCAAACCTCCGTCGACCCCGCCAGCAACATC 
GGTGCAGTACTCGCGCGTTTCGACTTTTTCGTCGCCGTCTTCTTCGCCCTCTCCGCCTTCGTTCTTTGG 
CGACGCCGCGCCGGGCAACCAGTGGGACTGTACTACCTCAAACGCCTAGCCCGCATCATGCCCGCATAC 
TGGGCAACGGTCATTGCAGTCCTGCTGTTTATTCCCACCGGCCCCTGGTTAGCCAACCTGACGATGACC 
CAAATCTACTGGCCAGACGGGCTCATGACAGGCCTCACCCACCTTTGGTCCCTGTGCGTGGAAGTGGCG 
TTTTACCTGGTGATGCCGCTTCTCGCGTGGGTGTTGGATAGGTTTGGTCGGCCGGTGCGCATCCTGTTG 
ATTGTTGGTGGGGCAGTGTTGAGTCTGGCGTGGCCGTGGATTCCCCTTGTGGAGCATGCGTTGGACGAG 
GGGTGGGCGAACATGCAGATCTGGCCACCCGCTTACGCTTGCTGGTTTGCAGTCGGCATGATCGCCGCA 
GAAATTGAAGGAGTTCGATTCCCACGGGTTCCGAGCTTTGTGTGGGTGGGTTTAGCTTTAGTGGTCGCT 
TGGATCGCGGGCCAAGAATGGTTCGGACCACTAGGTTTAGTGCACCCCAGCCCCTGGGAATTCAACTTA 
AGAGTCCTCGCGGGCACACTTTTCGCTGTATTTCTGGTGGTTCCCTACGCGCTGGGTACGCCCTCTCGG 
CTTCTTGATTCCAGTTGGATGAAAACGCTCGGCACCTGGTCGTATTCCATCTTCCTCTGGCACCTTCCC 
GTGCTGACGATTGTGTTCCCACTGCTCGGGTTGCCTTTATTTAGTGGAAATTTCCTGTTGGTGTTCATC 
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GTGACGGTCTTGTTGACGATCCCAGTTGCCGCCATCAGCTACACCTTCATCGAAGAGCCCATCAGCGGT 
GGACCCGGCGCGCCATTCAGGCTGGGGGTCGTTAGGATTCACCATTTTTCTGGGGGTAGGTCTGGAAAA 

RXS02578 - 3' -Region 
TGATGAATTGGCACCACGTCAAG 

RXS02741 - 5' -Region 

ACTGGTCACCTGGTTTGGTCTGCACTCTGACTCCCCTCAAAAGGGCACAATTTGGTCAATTTCCCAACC 
TTGTCTTTCAGTCATGGTTAGTGTGGGAACC 

RXS02741 - coding Region 

ATGAAGGCAATCTTAGTTTCCCGCACCGGCGGACCAGAGGTGTTGGAGTTCACCGACACTGACGCCCCA 
AAGCCCACTGATGATCAGGTTTTAGTTGAAGTTGATATGGCTGGCGTCAACTTTATTGATACTTACTAT 
CGCCAGGGTGAATATCACGCTCGCCTGCCGTTTATCCCAGGTTTTGAAGGCACTGGTCGGGTGTTGGAG 
GATCCGCAGGGGTTGATTGCGGCGGGTACCAAGGTGGCGTGGTGTGATGCCATGGGTTCGTATGCTCAG 
CAGGTGTGTGTGCCGCGGGATCGCTTGGTGGCGGTTCCCGAGGGCGTGAGTTCGGAAGTGGCTGCGTCG 
ATGTTGATGCAGGGAATCACTGCGCATTATCTAACCAATGGTGTGTATGAGCTTGAAGAGGGCGATTCT 
TGCCTCAT CACTGCTGGCGCGGGTGGTGTTGGATTGTTGGCTACGCAGATGGCGGCGGCCAAGGGAGTG 
CGCGTGTACAGCGTGGTGTCCACGGATGAAAAAGCTGAGCTTGCTTTGGATGCCGGTGCTTATGAGGTG 
TTTCGTTATTCCGATAATTTGGCGGAGCAGGTTCGTCGGCACAACGGGGGTCGCGGAGTTGATGTGGTG 
TATGACGGTGTCGGCCAGTCCACGTTCAATGAGTCCTTAGAGGCTGTTCGTCCGCGCGGCACTGTGTGT 
TTGTTTGGTGCGGCGTCGGGTCCTGTGGAGCCTTTTGATCCGCAGCTGTTGAACACTCACGGTTCGATC 
TTCTTGACCCGCCCAAGCATTGGCGCGTGGACGTCTGAGGAGGGCGAATTTGCCAAGCGTGCACAGGCG 
GTCACGCAGGCCATCGTCGAAGGCACCTTGCGGGTTCGCGTTACTGGCACATATTCGCTTGCCGACGCC 
TACATCGCCCACCGCGACCTTCAGGCGCGTAGCACGAGCGGTTCTTTGGTCTTGGAAATCCCGAAGGAC 

RXS02741 - 3' -Region 

T AAAC ACG C AT AAAAAG AT C C T G 

RXS03058 - 5' -Region 

ACGAGCTTCCGCTCTGCACAAGCCGCTAGAAGCCCCGCATAGCCCTAATGTAGAGCTCATGCCCATTTG 
GAATCACAACACCGCATATCGGCCATGGCTG 

RXS03058 - coding Region 

GTGTCAAAGCTCAAAGGCTCAAGATCGCTTCTCGACGTCGGCTCCGGCGATCACTCCTTCGCCGACCTG 
GCCGGCCGCCAGGTCGCGCATGTCGATGTCGTGGATCCTCTTATTAATACAACCTTTGAAGAATTCCAG 
CCGACCCAAAGCTACGATGCCATCACGTTCATCGCGTCCCTCCATCACAT GAACGCGGAAGAAGGACTT 
AACAAAGCAGTCCGAATCCTCAATCCTGGCGGCAAGCTCCTCATCGTAGGCCTCGCCAAAAACAAAACC 
GCCTCCGACTGGATCATCTCCGGACTACAAGCTTTTCTCTCCCGACCAATCAGCCTCATCAATAGGGAA 
CAACAAATCTACCCCTTCCCTACCAAAGAACCCTCAGAGAGTCTCCACGAAATACGACAACTCACCAAG 
CAGCTCCTCCCTCACCGCCGTATTCGCCGTGGAATCCACTTCCGATACCTCCTCGAGTGGACAAAGCCT 

RXS03058 - 3' -Region 

T AAAC AG C C C T AT AAAC C AAAAA 

RXS03061 - 5' -Region 

CTGCCACCACTGGTCATTGCAGAGGACACTCTCCGTGATGGTCTTCAGGTGTTAGTCGCAGCCCTAGAG 
CGCGAAACCGCGCACCAGAAGGTGGGCTAAA 

RXS03061 - coding Region 

GTGTCTTTGACCTTCCCAGTAATCAACCCCAGCGATGGCTCCACCATCACCGAGCTAGAAAACCACGAT 
TCCACCCAGTGGATGTCCGCGCTCTCTGATGCAGTTGCAGCTGGTCCTTCATGGGCTGCGAAAACTCCC 
CGCGAAAGATCCGTGGTACTCACCGCAATCTTCGAAGCACTGACCGAACGCGCCCAAGAACTTGCAGAG 
ATCATCCACCTGGAAGCTGGAAAATCCGATGCAGAAGCTCTTGGTGAAGTCGCTTATGGTGCAGAATAC 
TTCCGTTGGTTTGCGGAAGAAGCAGTGCGCCTGCCCGGCCGCTACGGACAGTCA 

RXS03119 - 5' -Region 

TGGGAGGTGTCGCACCAAGTACTTTTGCGAAGCGCCATCTGACGGATTTTCAAAAGATGTATATGCTCG 
GTGCGGAAACCTACGAAAGGATTTTTTACCC 

RXS03119 - coding Region 



Appendix A, page 1 63 



Attorney Docket No.: BGI-132CP 



ATGGCTGTATACGAACTCCCAGAACTCGACTACGCATACGACGCTCTCGAGCCACACATCGTCGCTGAA 
ATCATGGAGCTTGACCAGTCCAAGGACCACGCAACCTACGTTGCGGGCGCAAATGCAGCACTC 

RXS03119 - 3' -Region 
TAGGCACTAGAGAAGGCACGCGA 



CTGGGCAGTTCTTGGGTACGACCACATATCCGGTCGCCTGGTTATCGAGCAGCTCACCGACCAGGAGGG 
CAACATCTCCTTCGACATCACCCCAGTTCTG 

RXS03120 - coding Region 

ATGCTCGATATGTGGGAGCACGCTTTCTACCTGCAGTACATGAACGTTAAGGCAGATTACGTCAAGGCT 
GTTTGGAACGTCTTCAACTGGGACGACGCAAGAGCACGCTTCGCAGCAGCTTCCAAG 

RXS03120 - 3' -Region 
TAAGCATTTTTAGTCCGTGCAAT 

RXS03150 - 5' -Region 

TTTAACAGAGTGCGTTTCAATGCCTGTAGTGTTCCGGCAATTTTGAATGTCGTTACGGTTACCCAAGGC 
T GAATTCC T GAG CTCACCTTG T AC AAG AT C A 

RXS03150 - coding Region 

GTGGAAGCCCAGTTCACCTCTCCCCTGCTCAACAATGGGCAAACCTGTTTCCTTGGTACCCGAATCCTT 
GCTCCAAAATCACGTTACGCGGAAGTAGTCGATGCATTCACCGCTTTCGCTGGCAGCCTGCAGGTTGGA 
GTCACGTCCTCCCCTGACACTCAGATCGGACCGATGGCGACTGCCCGGCAGCGTGAGCGCGTGGAATCC 
TACATTTCCCAAGGCAAAAATGCTGGAGCCCGCATCACTGTCGGTGGCAGCCGTCCACGAGATCTTGAC 
GCCGGATTCTTCGTTGAGCCAACAGTGTTCGCCGATGTAGACAATCGCGCAGCCATTGCCCAAGATGAA 
ATCTTCGGACCGGTGCCCTCTGTTGTTTCCTACCAAGACGATGAACACGCCATCCAACTAGCCAACGAT 
TCCGAATTCGGTCTCGGCGGAACTGTCTGGACGAGCGATCCCGAGCGCGGCGCTGCATTGGCCCGCCGA 
GTTCACACAGGAACCATTGGCATCAACCGCTATATCCCTGATCCCGCCGCACCATTTGGAGGTGTGAAA 
AACAGTGGCCTTGGCAGAGAACTCGGCCCCGAAGGTCTTGCTTCCTACCAAGAAACCCAAACCATTTAT 

CTC 

RXS03150 - 3' -Region 

T AAT C C AAAC T G C AC CT AT AT AT 

RXS03218 - 5' -Region 

TTGGTACGGGGGTTAACAACCTAGCTTTGTATCTGAAGGCTTCGGAGATTTCCTGTATACATCAACAAT 
TGCCCTTTAACCAGGAGTATTCTTAGCTTCT 

RXS03218 - coding Region 

ATGACTCCTGATCTTGCAGCTTTTCTGGACAAACTTTATGCCGAGGGGCAGGAATTTGATGCAGAGCAA 
CCGGATCGGCTTGATCGCAGGAGAAACCTTGAATCTGAAAGCGCTGCGCTACTTCGCTCGCTCATCTAC 
GGAATTAGTCCAAAGTCAGTTCTCGAGCTAGGCACATCCAATGGTTACTCGACTATTTGGATGGCAGAT 
GTCGTGAATTTAACAACAGTAGACAATGATCCTGAGCGGTCTTTGGATGCTGCAGCAAACCTTCGCGCC 
GCTGGAGTTGAAGAAAAAGTTCAACGAATCGTCGCCGATGGAGCAACCGTACTTGCCGATTCCGCCGAT 
GAACAATGGGATTTCATTTTCCTTGATGCCGAACAATCACTCTATGTAAATTGGTGGCCTGACCTGCAA 

RXS03218 - 3' -Region 
TGAGTTCTAGCAAATGGCGGCTTGTTAGTG 
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APPENDIX B: AMINO ACID SEQUENCES 



> RXA00009 (1-900, translated) 300 residues 

MAFGYVLREA VRGMGRNVTM TIALIITTSI SLALLATGFL VTNMTDRTKD I YLDRVEVMI 
QLDEDTSAND PECTAESCTE VRDVLEGLDG IDSITYRSRE ASYERFVEVF KDTDPVLVAE 
TSPDALPAAF HVRLEDPLAV EILDPVRDLP QVSNVIDQVD DLRGATENLD SIRNATFLIA 
AVQVLASIFL IANMVQIAAF NRREETEIMR IVGASRFYTQ GPFVFEAILS TLIGAVFAVG 
ALFLGKELVI DKALRGLYDS QLIAPVTTTD IWLVAPIISG IGVVIAGIIA QLTLRFYVRK 

> RXA00010 (1-687, translated) 229 residues 

VITFENVTKN YKTSTRPALD NVSLHIEKGE FVFLIGPSGS GKSTFLRLMT REENVSSGSL 

TLADFQVNKL RGTQVNKLRQ RIGYVFQDFR LLKNKNVYDN VAFALEVIGK KKDKIQELVP 

ETLEMVGLAG KANRMPNELS GGEQQRVAIA RAFVNRPLVL LADEPTGNLD PDTSDEIMIL 

LNRINRLGTT VVMSTHNART VDDMRRRVIE LQLGKLVRDD AHGVYGEMR 

> RXA00024 (1-945, translated) 315 residues 

MEHGVTVIKG TEFDVFPLNL GGNTFGWTSN REQTFAVLDA FVAAGGNFVD TADSYSAWVE 
GNEGGESERE LGAWIKERGA DKLIIATKSG ALEPVAGRSR EATFKAVEGS LERLGVESID 
I FYYHYDDEA VSIDEQVAIA NDLIAQGKIK HLALSNYSAE RLAEFFEKSV GTPAQPVALQ 
PHYNLVSRKD YEENVQPLAE KHGVAVFPYF ALAAGLLTGK YTSKEDISGK ARAGQLDRYA 
SDEAFAVVTE LRAVADELGV APTTVALAWL VAHGVTAPIA SVSKVEQLKD LMAVKDVELS 
AEQLARLDKV SEPFA 

> RXA00026 (1-1386, translated) 462 residues 

MSTDNFSPQV PSTVYLDYME QGIAARKAEA ESNASTKGES PDYPGQQVIW RLIQEAGESL 
RDELRTLAFT LHDHPEEAFE EVFATEEITK LLQNHGFEVQ SGVYGVKTAL ETSFETPGYD 
PAQHPSIAIL AEYDALPEIG HACGHNIIAA AGVGAFLAVT NMIKTAEVKG VDHLDFEGRI 
VLLGTPAEEG HSGKEYMIRN GAFDGI DAS I MMHPFGFDLA EHVWVGRRTM TATFHGVSAH 
ASSQPFMGKN ALDAASLAYQ GFGVLRQQMP PSDRLHA1IT EGGNRPSIIP DTATMSLYVR 
SLLPEALKDI SKRVDDVLDG AALMAGVGVE KQWDVHPASL PVRNNHVLAR RWAKTQNLRG 
RTALSEGILP DTLAASTDFG NVSHLVPGIH PMVKISPENV ALHTKEFAAY ARTEEAIDAA 
VDAAIGLAQV AVDALADPQM LIDATLEFTN SGDVLKVGDY LA 

> RXA00048 (1-1659, translated) 553 residues 
MNHDSECDLD NVVQFTIQEG LDPMSPNNFD TDVCTVGGGP 
KWPTFYERPR AVTFDHEIAR ILGYIGI DSE NDEAI DYHSD 
TDSGWRTRYW FYQPELEKRL RDLALTMDFV DIRCGFTAVG 
IPADAQREDI RAKYVIGADG ANSFVRNSLG LEMNDLGYFF 
QLCDPKRPTT IVPGGPGRRR WEFMALPGED LKELASEESA 
VYRFQARWAQ EWRSGRALIA GDAAHLMPPF AGEGMCAGLR 
LLDTYGEERR EHVHYYI DFS MDLGNVICIT DEDEARLRDE 
LGPGIWDKDS SHGGELAKQG IVEYQGRKAR FDDAVGRGWA 
DAIGAIVESV GDATSAVLDV EGLYTRWLKE AGATFI ITRP 
LSDLLHLNSV VGA 

> RXA00070 (1-432, translated) 144 residues 
VGINRISQGS APKLGVRSTR QRKAVIDVLE EIDNFASAKE 
LQSLADIGAV DVLTVTGGET LYRQCHDEGH HHHLVCTNCG 
NGFALSSHEA EIFGLCADCK EKVT 

> RXA00072 (1-441, translated) 147 residues 
MSFQLVNALK NTGSVKDPEI SPEGPRTTTP LSPEVAKHNE 
WTAEHAPGAI AVTLSMENTV LAELAARHLP EADFLFLDTG 
LVTALPILKR TEQDSIYGLN LYRSNPA 

> RXA00078 (1-414, translated) 138 residues 
MKADLTPYRQ FNGNAKEAME FYQTVFGGEL QMMPFSAMHS 
QKLLFASDIP RVMQRMKGED TPLSLTGGAE LEEEIRGYWE 
YGALEDRFGT HWMFNIGG 



TGTLLAVLLG QKGHRVTILE 
SYDWKNAAGE TLLEVDWTSM 
LSQDENSAII HGIVTDTPEN 
DWLILDLKPT QDIDYGTDHW 
WNLLEPWDVT PGKAILERSA 
DSLALAWRLD LVLSGKSDDA 
RMIKELEAQD GVPVNTDVAH 
VLGLNTDPRE VLDEDSLVAL 
DFYVYSTAVD AEQLQTQIKQ 



IHHELSTREH NVGLTTVYRT 
RTVEIDGGPV ETWAQEIATK 



ELVEKHAAAL YDASAQEILE 
YHFKETLEVA RQVDERYSQK 



EEEVGGDGEK IMHAELVVDG 
1 KLSEGGTVTM PLEAVPWGAV 
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> RXA00088 (1-1014, translated) 338 residues 

MVKNRFKLVS IATVAALALV GCSSTDSTSS ESSSAAESTA AASTLTIEDN HGTEGISLPI 

EGVAATDNRA FELLDRWGVE LVAAPLQLVP FTVTGYTEEG GVANLGSHRE PDLEALAAAQ 

PSLIINGQRF AQYYDDIIAL NP DAT WELD PRDGEPLDQE LIRQAETLGE IFGEEEDAAK 

IVADFESALE RAKTAYAAIS DQTVMAVNVS GGNIGYIAPS VGRTYGPIFD LVGLTPALEV 

GNASSDHEGD DINVEAIAAA NPDLILVMDR DGGTSTRNEA DYVPAEQIVS DNEALANVKA 
VTDGYVYYAP ADTYTNENI I TYTEILNGMA DMFEKAAQ 



> RXA00100 (1-600, translated) 200 residues 

MILDWVISIM EALGAVGVGV AVFLENVFPP IPSEVVLPLA GFTTTQGDLN VWAALMWSVI 

GSVSGAFLLY GLGRSIGAAR LRQVADWMWL VDATDVDKSL SWFEKYGKYS VFFGRLVPGV 

RSLISIPAGV DKMNPVLFGV LTAVGSTIWN AVLIWTGVWL GAEWETVSMW FESYSTIIYV 

GIALIXAYVL FGLVRRRIKT 

> RXA00111 (1-993, translated) 331 residues 

MAFFSFSTSP LTRLI PGSRS KATGAKRRLS STIASIERSP GIIALDGPFT HDHVSVRGIR 

LHLAEAGSPT KPLVLLIHGA FGGWYDYREV IGPLADAGFH VAAI DLRGYG MSDKPPTGYD 

LRHAAGELSS VIAALGHDDA LLVGSDTGAS IAWAIASMYP ERVRGLISLG AIHPLDMRRA 

IRRKPHLHVS DLSRLAPFRL PSFLHNLFHF GITSEARREI VNNTSSSYQR SNAFTETVLL 

RKKALSI DHT ITPI IRTNRY LVGSIPSKTV SAPVWLLRTN TRRWEHLANT ARTRTTGPFT 

TIAIPGGYEL PYLENPSEFA ATIAEFARTT F 

> RXA00112 (1-1191, translated) 397 residues 

LSPSLVVDAV IVLVMAFALW GGWRQGAFTS LLSTVGVVSG LVVGAAAAPF VMGLTDSTAL 
RFLLAIGTW LLVGLGNLIG AHLGAAI RDN IKFRSSRTLD SGLGAIFQVL ATLIVVWLVA 
IPLATGLPGT VASGIRDSRI LGFVDKYTPQ GLDTLPSKIA AMLSESGLPP LISPFTGGSS 
VEVDAPEINV TNV DLVEAMR PSVIHVMGDA QECSRRLMGS GFVASPDYVV TNAHVVAGTS 
TVSLDTMIGT RSAEVVFYDP NLDIAVLYSP DLGLDPLPWA STPLDTGDEA IVMGFPQSGP 
FNASPARVRE RIMITGSNIY ANGQHEREAY SVRGSIQSGN SGGPMTNEMG EVVGVVFGAA 
IDGSDTGYVL TAEEVQERIG DITALTQPVD TMQCAVS 

> RXA00133 (1-813, translated) 271 residues 

MLFVRRLTSL KTATGIPVTM FATVLQDNRL QITQWVGLRT PALQNLVIEP GVGVGGRVVA 
TRRPVGVSDY TRANVISHEK DSAIQDEGLH SIVAVPVIVH REIRGVLYVG VHSAVRLGDT 
VIEEVTMTAR TLEQNLAINS ALRRNGVPDG RGSLKANRVM NGAEWEQVPS THSKLRMLAN 
RVTDEDLRRD LEELCDQMVT PVRIKQTTKL SARELDVLAC VALGHTNVEA AEEMGIGAET 
VKSYLRSVMR KLGAHTRYEA VNAARRIGAL P 

> RXA00135 (1-1254, translated) 418 residues 

VKDKFLVTGG AQLQGAVKVY GAKNSVLKLM AAALLAEGTT TLTNCPEILD VPLMRDVLVG 
LGCDVTIDGS TVTITTPAEL SSNADFPAVT QFRASVCVLG PLTARCGRAV VSLPGGDAIG 
SRPLDMHQSG LEKLGATTRI SHGAVVAEAE KLVGANITLD FPSVGATENI LTASVMAEGR 
TVLDNAAREP EIVDLCRMLR SMGANIEGEG SPPITIEGVE KLTPTQHEVI GDRIVAGTWA 
YAAAMTRGDI TVGGIAPRYL HLPLEKLKIA GAKVETYENG FRVQMDKQPE ATDYQTLPFP 
GFPTDLQPMA IGINAVSNGT SVITENVFES RFRFVDEMLR LGADANVDGH HVVIRGIEQL 
SSTSVWSSDI RAGAGLVLAA LCADGVTEVH DVFHIDRGYP NFVENLQKLG ATIERVSS 

> RXA00137 {1-1089, translated) 363 residues 

MALADTRFAT RRRALAAKLA AQRIDSILVT SPIHVRYLSG FTGSNGALIV NKDLSAQICT 
DGRYTTQIAE EVPDIEALIE RASATTLLAQ VEGPRRIAIE AAQTTLDQLD SLREATQEDV 
ELIPVSGVVE SIRLTKDSFE LDRLRDVAAL ASQAFEDLLA AGELAEGRSE RQVAADLEYR 
MRLLGAERPS FDTIVASGPN SAKPHHGAGD RILQRGDLVT IDFGAHARGF NSDMTRTLVM 
GEAGEFEAEI YDIVLRSQLA GVEAAYSGAN LFDIDAACRK IIEDAGYGEY FVHSTGHGIG 
LEVHEAPSAS KTSQGVLETG STLTIEPGIY VPGKGGVRIE DTLIITSGAP EIITKVSKDL 
IW 

> RXA00139 (1-711, translated) 237 residues 

LIEQEQREQN VSERRQDYKR HGSRYKARMR AVDILFEAES RDVDPVAIID DRHKLARDTN 
PIVAPVAEYT ETIINGVAVE LDTLDVFLAE HIAETWTLGR LPSVDRAILR VASWEMIYNA 
DVPVTTAIVE AVEIASEYSG DKSSAYINAT LDAMASKVET LRERAANPEA VLAEASESLD 
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DAPVAPWDDS DALDDSDEDF EAVDAAEVFE AEETVEVSEV AEDSEVSKVS EEKADES 

> RXA00143 (1-1482, translated) 494 residues 

MVWDWHTRKG AVARLTPPFI PLNPITQAER LADGTTIFSL PAGLKWVARH DLSGFLNGSR 
FTDVCLTAPV KALANWRHVH NFVDQDGGTL ITDSVSTRLP ASTLTGMFAY RQTQLIEDLK 
FLSRTSTLFD GSPLTVAITG SRGLVGRALT AQLQTGGHEV IQLVRKEPKP GQRFWDPLNP 
ASDLLDGADV LVHLAGEPIF GRFNDSHKEA IRESRVLPTK FLAELVAEST QCTTMISASA 
VGFYGHDRGD EILTEESESG DDFLAEVCRD WEHATAPASD AGKRVAFIRT GVALSGRGGM 
LPLLKTLFST GLGGKFGDGT SWFSWIAIDD LTDI YYRAIV DAQISGPINA VAPNPVSNAD 
MTKILATSMH RPAFIQIPSL GPKILLGSQG AEELALASQR TAPAALENLS HTFRYTDIGA 
AIAHELGYEQ LADFAQQQEI EAERKQERAE LKAAKKIAKK APVLEESPTN LEDPEEVEQS 
ILSSILNFRR KRND 

> RXA00152 (1-1296, translated) 432 residues 

MTGLILAIVF LVFVAVVVIK SIALIPQGEA AVIERLGSYT RTVSGGLTLL VPFVDRVRAR 
IDTRERVVSF PPQAVITQDN LTVAIDIVVT FQINEPERAI YGVDNYIVGV EQISVATLRD 
VVGGMTLEET LTSRDVINRR LRGELDAATT KWGLRI SRVE LKAIDPPPSI QQSMEKQMKA 
DREKRATILT AEGQREADIK TAEGEKQAKI LQAEGEKHAS ILNAEAERQA MILRAEGERA 
ARYLQAQGEA RAIQKVNAAI KSAKLTPEVL AYQYLEKLPK IAEGNASKMW VIPSQFSDSL 
EGFAKQFGAK DAEGVFRYEP NTVDEETRDI ANADNVEDWF STESDPEIAA AVAAANAVAN 
KPVDPEPGEI LSKKTARRVE PEAVLEALQN GTTTQPEVEA APPTANFAQE FPAPQANPED 
YSDQHRENPY GN 

> RXA00177 (1-288, translated) 96 residues 

LPYVLAFNAP YAPQAEQRAA AAFGSATALE GLQQLRAQVG APQRLSDYGF TAAGIPEAVE 
IILEKVPANN PRTVTEENLT ALLTTALNGD DPATLN 

> RXA00178 (1-885, translated) 295 residues 

MTISAQQQAV EEDLVERVLA SFDSCENPRL KLVMKSLTVH LHDFIRDVRL TEEEWNYAID 
FLTKVGHITD DKRQEFVLLS DTLGASMQTI AVNNEAYEDA TEATVFGPFF VDDAPLVQNG 
DDIAFGAVGQ PAWVEGTVKD TEGNPI PNAR TEVWECDEDG LYDVQYADER SAGRAHLYSD 
ENGEYHFWGL TPVPYPIPHD GPVGQMLQAV GRSPVRCAHL HFMVTAPEKR TLVTHI FVEG 
DPQLEIGDSV FGVKDSLIKK FVEQPAGTAT PDGRDVGDQT WARTRFDIVL APGNV 

> RXA00191 (1-1419, translated) 473 residues 

MSFKRRSLAI TCAITSSIVL AGISGTAAAQ SSYVSGSSGL LSSSELHPET PAPLDAPKNI 

I YMIGDGMGY NHVSATNLFE TGQTMHQVEG EPGSVTPVEG GTPVQAFEGA EWTQLAQSTF 

QDGNSYDPER AWADHNYVNE NFTDSAAAGT AMATGVKTTN GMIGINPANE PAKNTSEYAI 

EKGKAAGVVS SVPFNHATPA AWAAHNSNRN DLHAMAEEMI NSDLNVIMGA GHPFFDNNGN 

PITEADEDYM QASQYERLAS GETDFTFVEE DADFEALANG QVESDKYFGL AQVEDPLQHD 

RDGDSVTPYD VPLNDVVDLS TMSKAALNVL NQDEDGFHIM IEGGAI DWAG HAN DMARD I E 

EVQEFNKAVE TVIEWVETNS SWDETLVIVT ADHETGYMTG PNDDPNWSAM TGAAGIVPNH 

GWHSGNHINQ LVPVFARGAG VSDIVAAADQ VDPIRGNYID NIEIANLTFN KWW 

> RXA00226 (1-825, translated) 275 residues 

MNLSMPAFAT WVLILDFSRT LMAAHNLQGK NAL I FRADAL QPASRGADVI IAD P ARRAG G 
KRITNPAQLL PPLPSLLDAW INQPLAVKCA PGLDFSEWPG LVSIASVDGG VKEACLYTTD 
LADGETREAI VIKDGLIDRI TNFEDDATGQ DLAAAPGEFI IDPDGAIVRA GLVRHYAVRE 
QLWMLDERIA YLTGNRIPEG TSGFRFIEEV PLKKLKSAMA AHDAGAVEIL VRGVDVDPDQ 
LRKRLQLKGT KAMSVVITRI GSRGVALICG PRERA 

> RXA00231 (1-789, translated) 263 residues 

DRLRKVSFTG STPVGQQLLK KAADKVLRTS MELGGNAPFI VFEDADLDLA IEGAMGAKMR 
NIGEACTAAN RFLVHESVAD EFGRRFAARL EEQVLGNGLD EGVTVGPLVE EKARDSVASL 
V DAAVAE GAT VLTGGKAGTG AGYFYEPTVL TGVSTDAAIL NEEI FGPVAP I VTFQTEEEA 
LRLANSTEYG LASYVFTQDT SRI FRVSDGL EFGLVGVNSG VISNAAAPFG GVKQSGMGRE 
GGLEGIEEYT SVQYIGIRDP YAG 

> RXA00249 (1-954, translated) 318 residues 

GVFTFQGVVL LVDARHGVVE QTRRHLSVSA LLGVRTVILA VNKIDLVDYS EEVFRNIEKE 
FVGLASALDV TDTHVVPISA LKGDNVAEPS THMDWYTGPT VLEILENVEV SHGRAHDLGF 
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RFPIQYVIRE HATDYRGYAG TINAGSVSVG DTVYLPEGRT TQVTHIDSAD GSLQTASVGE 

AVVLRLAQEI DLIRGELIAG EDRPESVRSF NATVVGLADR T I KPGAAVKV RYGTELVRGR 

VAAIERVLDI DGVNDNEAPE TYGLNDIAHV RIDVAGELEV EDYAARGAIG SFLLIDQSSG 

DTLAAGLVGH RLRNNWSI 

> RXA00277 (1-1584, translated) 528 residues 

MKDNEDFDPD S PAT EAVAFN PFDDDDEDDS PATSAVAFNP FEDDDDDDE F QGEGLEFLLR 

DLDNLRATQG QMVVEQPAVE DSLGSASAHT ETTAASLRPR PEVDPSERSR RQAISLFRER 

RRVRRQSRPV ADGMVELPFI TPKPEDELLI DPEKKRKPGV AAPQLVAGDI VAEQYEVLGV 

IAHGGMGWIY LANDRNVSGR IVVLKGMMAQ SSVQDQGTAE AEREFLADIT HPGIVKAYNF 

IDDPRVPGGF IVMEYVNGPS LKDRCKAQPD GVLRVDLAIG YILELLPAMD YLHQRGVVYN 

DLKPENVIAT EDQVKLIDLG AVTGIGAFGY I YGTKGFQAP EVATHGPSIS SDIFTIGRTL 

AALTMPLPVE DGVLAPGIPS PKNSPLLRRH LSFYRLLQRA TADDPQHRFR NVSELRTQLY 

GVLREILAVR DGKQYPPQHS LFSPQRSTFG TKHLVFRTDR I IDGIERQAR ITAPEIVSAL 

PVPLIDRTDP GARMLSGSSY AEPSETLETL RNSMEDEQYR QSIEIPLG 

> RXA00299 (1-744, translated) 248 residues 

MLPNHSPYVI AEQFGTLAEL YPDRIDLGMG RAPGTDMNTL RALRRDPQS A ENFPSDVVEL 
NSYLTGRSRL PGVNAIPGKG TNVPLYILGS SLFGAQLAAQ LGMPYSFASH FAPTHLEHAV 
QTYRDNYQPS EQHPEPYVIA AVNVTASDST EQAHDDFYKV ARARVKNMAL RGRQVTDEQL 
DELMDSPAAR QIVDMLHYTA IGTGSEVKEY LDGFVKTAQA DELMISLQSP NTEATTRNME 
I LAD AW IN 

> RXA00332 (1-702, translated) 234 residues 

MAFNKAYDAL RAPQITLGLM TPNGPELGRS EMVPTENSIE LAIQAEAQGF RGMWVRDVPL 
AVPQGITVTD KQATYLDDPF LMLGAMASVT STIALGTAAT VLPLRHPLHV AKSALTLDRL 
SHGRFVLGIG SGDRPEEFEI FGKSLDNRRA DIQSGWAILR AALS PDPAMR ADLEFAPTTP 
PEAQIPMIAV GSARQTVQWI ARNADGWATY YRPAEAQVGR LDLWDKARGG TRPC 

> RXA00354 (1-636, translated) 212 residues 

GLIGANGGYV ESAQESVFHR RLSGEETRHI VEWLYNRGLE FYLESNNGLY ASRGFREASK 
PVLSRLSEKT DVTVDSMYPD MFWGASLDRD DVNKISYIFN SQEDLDAARE AFPNLEHTTW 
GGQTGALFGT IGVSVNKKIG VDRLLKYLNA DRANTIAFGD SDEDLSLFEA SAYGVAMGEA 
TESLKAAADL VTDAVGQDGL RNAFLKLELI DA 

> RXA00372 (1-1077, translated) 359 residues 

MSSKHPLKRT AVTVFALGAS AALLVACSEP SEDVSTAETT TASSSANASD AAGEKVTITV 

YTSEPEEKVD EINKAFMEAN PDIEVEVYRA GTGDLTARIE AEKASGSIEA DVLWAADAAT 

FETYAAQGDL AELEDVETSD IIEEALDAEN FYVGTRI IPT VIAYNTEWD QAELPTSWAD 

LTDPKYAGQL VMPDPAVSGA AAFNASVWKN DPALGEAWIT ALGENQPMIA QSNGPTSQEI 

AGGGHPVGIV VDYLVRDLAA AGSPIDTIYA SEGSPYITEP AGVFADSEKK EAAERYINFL 

LSVEGQEIAV EQAYLPVRED VGTPEGTPEL ADIELMTPDL EVVTADKAAA VEFFQNAMN 

> RXA00470 (1-1200, translated) 400 residues 

MIEDMSNTPA PYTPQPAGQA VPLYPTFTRS RDGRVVAGVA SGLAKHLNVS VFWVRALLIF 
AALLSGAGLF AYALIWI FTR IEKKGSGEAS TSKRWVSWCL VLLAI GGAAA SVMLSTGFAV 
GTLVPIGVVG VGLLMVWLAY DRGVESGPNL LIIATGGVLM LVAIVLIVMN WNTQDGFVMA 
LVAVVLTLVG VAALGVPLWV RMWDQLGEER AEKAAAAERA DIASRLHDSV LQTLALIQKR 
ADDPAEVARL ARGQERELRQ WLFDSQDKTP QTTGTVFTAL ERACGEVEDI YALRIVPVTV 
GTDEALTEKT QAAVMAVREA LVNVAKHAGV ETADVYAEIM LGELNI FVRD RGAGFDPDNI 
PDGHHGLAES VQGRVERAGG KVRIKSEIGE GTEVAITMDV 

> RXA00471 (1-690, translated) 230 residues 

MVDVFLVDDH SVFRSGVKAE LGNAVTVVGE AGTVADAVAG IKASKPEVVL LDVHMPDGGG 
LAVLQQINDS DVDTI FLALS VSDAAEDVIA IIRGGARGYV TKSISGEELI EAINRVKSGD 
AFFSPRLAGF VLDAFAAPDS AAGAGIVDAP EKDAAVESGK ILDDPVVDAL TRRELEVLRL 
LARGYTYKEI GKELFISVKT VETHASNILR KTQQSNRHAL TRWAHSRDLD 

> RXA00499 (1-957, translated) 319 residues 

GNDILEKPTA EVVEYLSHLR ADGIVRDAEA LRKHLGVNQW NLLGQSFGGF TTLHYLSRHA 
DSLDNVFITG GLSAI DRPAE DVYANCYNRM RRNSEEFYRR FPQLRETFRG LVNRARAGEI 
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VLPTGEVVSE TRLRSLGHLL GSNDGWFDLY 
VLHESSYADG VVTNWAAERV LPEDFREDPT 
QEWPKLYDAK ALENSQAKGA AAV YAN D V FV 
SSGAVLKHLF DLAHGREVR 



NLLELDPTSN AFVHDLAGLL PFGNRNPIYY 
LLTGEHVFQE WTDTVPSLK? WKDVALALAQ 
PVDYSLETAQ HLPGVQLFIT SQHEHNGLRA 



> RXA00500 (1-675, translated) 225 residues 

VLVLALDTST PDLIVGVVDS DTGNTRAETI IEDTRAHNEQ LTPTVQKTLL DANLSFSDID 

AIVVGCGPGP FTGLRVGMVS GAAFGDALGI PVYGVCSLDA IAHNI GARNI PHALVATDAR 

RREI YWATYR SGERDQGPDV IAPANIQISG AVDTISIPEH LVEKLPEELQ NVTMHSGKPA 

PASLVAVADF SVEPQPLVPL YLRRPDAKEP KPKPKSAAIP EVDLS 



> RXA00501 (1-507, translated) 169 residues 

MSEQFELREL RRE DAGRCAD LEQILFPGDN PWPRDVFAVE FSHPTNFYIG AFDEGYLVAY 

AGLAMMGPAD DPEFEIHTIG VDPEFQRKGL GRVLMDQMMH AADSHDGPVF LEVRTDNVPA 

ISMYEAFGFK TLAVRKNYYR PSGADAYTMQ RPRLSDRKDQ QTDTEGTPS 



> RXA00502 (1-1032, translated) 344 residues 

MIVLGIESSC DETGVGVVKL DGEGNLEILA DSVASSMQEH ARFGGVVPEI ASRAHLESMV 

PVMREALRQA GVDRPDAVAA TVGPGLAGAL LVGASAAKAY AAAWG V P FY A VNHLGGHVAV 

ANLEGETLPH AVALLVSGGH TQLLEVDAVG LPMKELGSTL DDAAGEAYDK VSRLLGLGYP 

GGPI I DKLAR RGNPEAIAFP RGLMKKSDSR HDFSFSGLKT SVARYVEAAE RNGEVISVED 

VCASFQEAVC DVLTFKAVRA CRDVGAKVLL LGGGVAANSR LRELAQERCD KADIELRVPR 

FNLCTDNGVM I AALAAQR I H EGAQESPISV GTDPSLSVET PQVF 

> RXA00566 (1-606, translated) 202 residues 

MPTSRYVLPS FIEQSAYGTK ETNPYAKLFE ERIIFLGTQV DDTSANDIMA QLLVLEGMDP 

DRDITLYINS PGGSFTALMA IYDTMQYVRP DVQTVCLGQA ASAAAVLLAA GAPGKRAVLP 

NSRVLIHQPA TQGTQGQVSD LEIQAAEIER MRRLMETTLA EHTGKTAEQI RIDTDRDKIL 
TAEEALEYGI VDQVFDYRKL KR 

> RXA00567 (1-591, translated) 197 residues 

MSDIRMAAQG GPGFGNDVFD RLMSERIIFL GSQVDDEIAN KLCAQILLLS AEDPTRDISL 

YINSPGGSVT AGMAIYDTMK YSPCDIATYG MGLAASMGQF LLSGGTKGKR FALPHARIMM 

HQPSAGVGGT AADIAIQAEQ FAATKREMAQ LIAEHTGQTF EQISKDSDRD RWFTAQEAKD 
YGLVDHVITL AEGPISN 

> RXA00569 (1-1026, translated) 342 residues 

MRLKKQLLGS LLVVIVVLSI AVATTKQQKG FVTGQPTGAL NLSDILDSEE LGEYHLMSAA 

IITGNTVDFS GLGAGPDDPF EIASITKIFT GELLRLQIER GEITESTAVG DVLGERVADS 

LIRDITVEEL ANHTSGLPRL GNVGLRPFMA TFFDKNPYKD LSADRVISIS TTSKLNSRGE 

FHYSNLGFAL LGQVLARNAG LTFDQLLDRD LLAPLNLNNT KLMTPESLAQ DAPQGFSTPG 

KQVEAWEMDG FLPAAGLRST ARDMAVFCQY LFTKGPAPFT WQSLESAPEI VWHNGESFGY 

SSVLFFNTAT T T A I FVAAD V ATSVFPIGHE LLMANSTRQE SK 

> RXA00594 (1-933, translated) 311 residues 

VSTTNSLTKL VASTVAAGVL GALALVPFAS LSGVAVARTN DTMQTNLSDL TDGRGPGVTT 
ITDSTDQPIA YIYAQRRFEV GGDQISTSMK DAIVSIEDRR FYEHDGVDLQ GFGRAILTNL 
AAGGVEQGAS TINQQYVKNF LLLVEADDEA EQAAAVETSI PRKLREMKMA SDLEKTLSKD 
EILTRYLNIV PFGNGAYGVE AAARTYFGTS AAELTIPQSA MLAGIVQSSS YLNPYTNHDA 
VFERRNTVLG AMADAGAISP DEASAFQQEP LGVLETPQGL SNGCIGAGDR GFFCDYALQY 
LSEQGITQDM L 

> RXA00612 (1-1185, translated) 395 residues 

AAAAIQQGAG LDTMLDVPSR YEVKGMGSGG AANCPANTYC VENAGSYAPR MTLQDALAQS 
PNTAFVEMIE QVGVDTVVDL SVKLGLRSYT DEGSFDGESS IADYMKDNNL GSYTLGPTAV 
NPLELSNVAA TIASGGMWCE PNPIASVHDR EGNEVYIDRP ACERAIDAET ASALAVGMSK 
DTVSGTAASA ASMYGWSLPT AAKTGTTESN QSSAFMGFNS NFAAAPYIYN DGTSTTPLCS 
GPVRQCSSGN LFGGNEPAQT WFNMASNVPA ASQGTLPSSS DSFRLGTSGE LLNQVVGQSE 
ASARRTLEAK GYKVTTRSVS GAGSARGTVV SATPQGAVLI DGGTVILDIS DGTSPAPAAT 
NNDDSDDGDT PAPSTNNRGT TIEDAINDAI NQFFR 
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> RXA00615 (1-582, translated) 194 residues 

MTASVFYPVL SVVVLIDCIL PLIPSETVLA LAGAWSGARG TPNLWLVISV ATLAAIIGDN 
LCYFFGTRLI NMVNRIPGES RRGKALEWAR KNLNERDVST IIIARFIPWA RWFVTIILGS 
VGYSWSRFIV WDSIGALIWA TQATLLGYVG GWLFQEQPLI GLVAGAALGI FFGFFLQWLN 
KMWERRRLAK VAAE 

> RXA00621 (1-783, translated) 261 residues 

MSERLNAPQA PIHPITRTHH GIDFVDNYEW LRDKESQETL DYLEAENAFT KQETEQLATL 
RDNIYEEIKS RVKETDMSIP VRAGKHWYYS RTEEGKS YGY SCRIPVTEGS DAWTPPVIPE 
GEPAQGETII MDANELAEGH EFFSMGASSV TTSGRYLAYS TDVTGEERFT LRIKDLETGE 
LLPDTLTGIF YGATWVGEEY LFYQRVDDAW RPDTVWRHKV GTPVEEDVLV YHEPDERYST 
WVGTTRSEKV HPFWLRLQDH L 

> RXA00622 (1-1416, translated) 472 residues 

MNVIPPGWAP LVQKKFILFG CASKITSEVR VLPFDQPEGT PEVLI PRAEG VEYDVDHAVV 
DGSDIWLVTH NAEGPNFSVG WAGVDKLNSL DALAPLVAHK DDVRIEGVDT YRDFI ILGYR 
SGAIGQVAIM KLIDGTFGDF QQLEFDEEIY TVASGGNPEW DAPVIRLSYG SFTTPAQLFN 
YWIESGERTL LKQQEVLGGY KPSDYVASRL WVTAKDGAQI PVSLVHRTDL DVSKPNPTLL 
YGYGSYESSI DPGFSIARLS LMDRGMI FAI AHVRGGGEMG RGWYDNGKTT TKKNTFTDFI 
DVADALIEQK ISAPEMLVAE GGSAGGMLMG AIANMAGDRF KAIEANVPFV DPLTSMLMPE 
LPLTVIEWDE WGDPLHDKDV YEYMASYAPY ENIEAKNYPN ILAVTSLNDT RVLYVEPAKW 
VAQLRATATG GEFLLKTEMV AGHGGVSGRY EKWRETAFEY GWLINQATGV TE 

> RXA00636 (1-1029, translated) 343 residues 

MMI DTPAVLI DRERLTANIS RMAAH AG AH E IALRPHVKTH KIIEIAQMQV DAGARGITCA 

TIGEAEIFAG AGFTDIFIAY PLYLTDHAVQ RLNAI PGEIS IGVDSVEMAQ ATAGLREDIK 

ALIEVDSGHR RSGVTATASE LSQIREALGS RYAGVFTFPG HSYGPGNGEQ AAADELQALN 

NSVQRLAGGL TSGGSSPSAQ FTDAIDEMRP GVYVFNDSQQ ITSGACTEKQ VAMTVLSTVV 

SRNVSDRRII LDAGSKILST DKPAWIDGNG FVLGNPEARI SALSEHHATI FWPDKVLLPV 

IGEQLNIVPN HACNVINLVD EVYVREADGT FRTWKVVARG RNN 

> RXA00639 (1-660, translated) 220 residues 

MTSAEQIVDP TAHDSGNKAT DKFKANRVSS DTSKERANAI YVDLLAAIAQ VAHKHEVTYE 
EYAVLKQWMI DVGEYGEWPL WLDVFVEHEI EEINYNRHDY TGTKGSIEGP YYVENSPKLP 
WDAEMPMRDK DRACTPLIFE GQVTDLDGNG LDGAEVELWH ADEDGYYSQF APGI PEWNLR 
GTIVTDEEGR YKIKTLQPAP YQI PHDGPTG WFIESYGGHP 

> RXA00640 (1-249, translated) 83 residues 

MSTPVSNLAS VQKTLDHALE DRPEEGIVRV NRNIFTDPEI FELEMRHIFE GIWMDMAHES 
QI PNGGDYFT TYIGCQRIMI TRS 

> RXA00641 (1-1041, translated) 347 residues 

VRRVPKLESY RGFLFGSLND DVVSLEEHLG DTRTVIDMLV DQSPEGLEVL RGSSTYTYDG 
NWKLQTENGA DGYHVSSTHW NYAATTSRRG TGESANETKA MDAGTWGKQG GGYFSYPYGH 
MLLWMWWGNP EDRPLFERRD EFKKEFGEEK GEFMVGASRN LCLYPNVYLM DQFSSQIRHI 
RPISVDQTEV TIYCIAPKGE S AE ARAN R I R QYEDFFNATG MATPDDLEEF RSCQKTYQAS 
AFPWNDMTRG LGHQVQGPNE VAKGLGMNEV LSSGARTEDE GLYPIQHGFW HELMQEAVNK 
QSIKEKELAD DTASSLATVA AAKIREEAKA AAKSDAGEPR RRRRTRG 

> RXA00642 (1-492, translated) 164 residues 

MSEITRSEIE AFLYYEARLL DDRKFEEWLE CYREDAE FWM PAWDDNGELT EDPQSEISLI 

YYPNRGGLED RVFRIRTERS SATSLPEPRT GHSTTNVEIL ERRDGEVDIR FNWITFYYRY 

NTTDTYFGTT FITLDVSGET PKIVKKKVVL KNDYIHHIVD IYHV 

> RXA00643 (1-1536, translated) 512 residues 

MTHQVALAFE DGITRFIDCE DDQTVADAAY QARINIPFDC RDGACGTCKA FCESGDFDEG 

DYIDDALSED EAADGYCLPC QMTPKTDLIL QIATTSVLAK TGASTFDGEL KEINHFSDST 

IGIEIELENR QDLAFLPGQY MNIQVPGSDQ TRSYSFSCAQ DSGNVQFLIK VTPGGLMTTY 

LTDHAKVGDK LTLTGPMGSF FLREPVRPIL LLAGGTGLAP ILAILEKLSR DELLDVPIRL 

VYGANFTHDL VELDRLDAFK DKFDFDYITV LSDKDTEHPR KGYVPAHLTG EYEPDEDTDV 

YLCGPPPMVE AVRQFLGTLE HPPLDFYYEK FT SAAAP AAG KPEITVETSE VAEDFNLVEV 
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STPGMSSGEV HSSATQLQAR MALELGALEL AINKLGERDI ERFRNLADIA NSFIDGDKFI 
DAVKFTEANA DFHEFLFRRA NNEALLAAYQ NLQVVQEMNA TLPGAEWIDP AIATEHLALV 
DAVSQNDLET ART I I REHAE HGIDTMVKAL EK 

> RXA00644 (1-828, translated) 276 residues 

MSAPVGQGIE GRPTHVTPER FFGQGVVVTG AAQG I GMAVA HRIAYEDGNL VLVDRSPLVH 

EVAEELRKAG AGTVDSFIAD LETFEGATDA LEFAGQKLKN LDVVINNVGG TIWAKPYQEY 

SEEEIRKEIN RSLFPTLWMC RAALPILIGN GGGTIVNVSS IATGGINRVP YAAAKGGVNG 

IVSAMAREAA PHNVRVVATA PGGTLAPERA VKRGPGPEGE LEEKWYQQIV DQTIDSSLMK 
RYGTLEEQVA PICFLASEEA SYITGSVMPV GGGDQG 

> RXA00650 (1-636, translated) 212 residues 

MIRVLLADDH EIVRLGLRAV LESAEDIEVV GEVSTAEGAV QAAQEGGIDV ILMDLRFGPG 
VQGTQVSTGA DATAAIKRNI DNPPKVLVVT NYDTDTDILG AIEAGALGYL LKDAPPSELL 
AAVRSAAEGD STLSPMVANR LMTRVRTPKT SLTPRELEVL KLVAGGSSNR DIGRILFLSE 
ATVKSHLVHI YDKLGVRSRT SAVAAAREQG LL 

> RXA00658 (1-318, translated) 106 residues 

VRHDEHYPAA ANLIAFDKGW STLIAPQLED PEAEEFTAGF LTEYQDNLIT AGMEHQALAS 
GFPVGRRFKS DIALRRCDAV TTHIGHEHSA DGHWRIYVFA GQATPQ 

> RXA00659 (1-621, translated) 207 residues 

VEASDGGTFD VENPATGETI ATLASATSED ALAALDAACA VQAEWARMPA RERSNILRRG 
FELVAERAEE FATLMTLEMG KPLAEARGEV TYGNEFLRWF SEEAVRLYGR YGTTPEGNLR 
MLTALKPVGP CLLITPWNFP LAMAT RKVAP AIAAGCVMVL KPARLTPLTS QYFAQTMLDA 
GLPAGVLNVV SGASASAISN PIMEDDR 

> RXA00663 (1-996, translated) 332 residues 

LGDNDTRILA VAKNLQEEGH NVVLVSKDLP MRIKASASGI AAQEYRAALA RDRGYTGMTH 

ANITDDQLSE LYDTGEVRIE ELEKLPVNHG FTLKSNSGSA LGRMNSDKI I ELVPGDQQVF 

GISGRSAEQR VAIDLLNDDA VGIVSIGGPA GTGKSALALC AGLEAVMERR IQRKIIVFRP 

LFAVGGQELG YLPGDQEEKM GPWAQAVFDT LSSMVSQNII DEALSRGLIE VLPLTHIRGR 

SLHDAFVIVD EAQSLERNVL LTMLSRIGQN SRVVLTHDVA QRDNLRVGRY DGIVSVVEAL 
KDHELFGHIT LQRSERSRIA ELVTQVLDAP SL 

> RXA00675 (1-483, translated) 161 residues 

CGATFDGWVG DSAWSFGIGE LDEDVQGLNL ATEWVLMEGM KAMVPGNRLT DVSHALEVAT 
RKAESKFGVA LGIVDGYGGH GIGRHMHEEP YLANEGKAGK GPVIQEGSVL AIEPMLTLGT 
EDSAVLEDDW TVVTLDGSWA SHWEHTVAAT KGGPRILTPR Y 

> RXA00689 (1-627, translated) 209 residues 

MRNTGQTCYI STRIIAPSSR YAEVVQTVAS TIAAGRQGDP YDEETVFGPV ASASQYSTVM 
SYIDSAREEG ARVVAGGTRS ISLSEGLESG EFIQPTVFAD VTPDMRISRE EIFGPVISIL 
KYDDTNGVSE AIALANNTKF GLGGLVFGAD EEQALEVARQ VDSGSVGINF FGSNHSAPFG 
GRHESGMGVE YGIEGLSAYL TYKSIHRTI 

> RXA00715 (1-795, translated) 265 residues 

VVTVDWLSHN LDRDDVIVLC ATMEDDEIAR QAGI PGAFLA DLEGDFSDPH SELPHTAPPN 

LVGLLESYGI STDSTVVVYD LHGLMVAPRV WWLLRVAGLS SIGVLDGGLP AWVDAGLPTE 

PLSLPTSGGR ISAEPQPDLL VGASGVERAI ARSSKAVIDA RNAS RFAGVE EEPRPGLRKG 

SIPGSVNIPF TDISDEHGFV RPAEELKELI FSRTNGAQSL VFSCGSGVTA C V DAY AAV I A 
GYDDVVVYEG S WAEWGN PAN QKPIA 

> RXA00744 (1-942, translated) 314 residues 

MGNWAEITDE ISKIYQDNQY KIRQINDVDA VSDKRREALQ ALFEHTGRNV I VYYSAWLEN 

GRRFSGQSTD FSVNDTDKNS FMTALHKLDQ SKGLDLILHT PGGDVAATES LVDYIHALFG 

QDFRVIVPQL AMSAGTMIAL SSKEIVMGKH SSLGPIDPQF NGLPAHGLLE EFEQAKKEVS 

ENPQTAHIWQ VILNKYNPTM LGEAKKAIQW SNSMVKQWLE KGMFLDEPDK EEKATRAIKE 

LADHSVTLAH NRHISVSKAL ELGLNIKELE SDPKLQDLVL TLHHLSVIAA QRGPLIKFVV 
NHDNRGTFLQ GHEN 
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> RXA00756 (1-996, translated) 332 residues 

VNIDVQALKA IESEKGIPVP DLLRTIASAL LHSYMDNRET VASANLKPRV DIDSTTGTVN 

VIVSEFDENG ELASEYDDTP SNFGRVSARA VRDAIVKSLR EAEAS RAFDA YADYEGTVVS 

GIVQADARAA ERGIIIVQLG TEADNQDGVL LPAEQIPGEK LKHGDRVKCF VVGVGKGNTD 

IQINLSRTHP ELVRRLFELE IPEVADGSVE IVAISREAGH RSKVAVQAKV KNLNAKGACI 

GPRGQRVSNI MRELGGEKID I IDYSEDPAT FVGNALAPSK VVNVEVTDLE AQTARVTVPD 
YQLSLAIGKE GQNARLAARL TGWKIDIHSD ID 

> RXA00772 (1-1506, translated) 502 residues 

MSDRIASEKL RSKLMSADEA AQFVNHGDKV GFSGFTGAGY PKALPTAIAN RAKEAHGAGN 
DYAIDLFTGA STAPDCDGVL AEADAIRWRM PYASDPIMRN KINSGSMGYS DIHLSHSGQQ 
VEEGFFGQLN VAVIEITRIT EEGYIIPSSS VGNNVEWLNA AEKVILEVNS WQSEDLEGMH 
DIWSVPALPN RIAVPINKPG DRIGKTYIEF DTDKVVAVVE TNTADRNAPF KPVDDISKKI 
AGNFLDFLES EVAAGRLSYA GYIMQSGVGN VPNAVMAGLL ESKFENIQAY TEVIQDGMVD 
LIDAGKMTVA SATSFSLSPE YAEKMNNEAK RYRESIILRP QQISNHPEVI RRVGLIATNG 
LIEADI YGNV NSTNVSGSRV MNGIGGSGDF TRNGYISSFI TPSEAKGGAI SAIVPFASHI 
DHTEHDVMVV ISEYGYADLR GLAPRERVAK MIGLAHPDYR PLLEEYYARA TSGDNKYMQT 
PHDLATAFDF HINLAKNGSM KA 



> RXA00773 (1-1143, translated) 381 residues 

VTLKIGPFDL ASPVVLAPMA GVTNVAFRTL CREQEMQRTG TISGLYVCEM VTARALVERN 

EKTMHMTTFA PDENPRSLQL YTVDPKYTYE AAKMIVDENL ADHIDMNFGC PVPKVTRRGG 

GSAI PYKRRL FENIVSAAVK ATEGTDI PVT VKFRVGIDDE HHTHLDAGRI AVDAGAKSVA 

LHARTAAQRY SGEADWNEIA RLKEHLADTG IPVLGNGDIF AAS DATRMME QTGCDGVVVG 

RGCLGRPWLF AELSAAVRGE EIPEEPTFGE VTQIILRHAE LLMQHDGETK GLRDLRKHMG 

WYLRGFPVGG EFRSNLAKVS TYVELEDLLA PWADSTAKAE DAEGARGRQG APAKVALPDG 

WLDDPEDATV PKGAEMENSG G 

> RXA00778 (1-834, translated) 278 residues 

RNNFAAAQVA FGGSDSAMKD DQAAEAEARC NGNEAWHLPF VIGPVAVAYN LPGVDTLNLD 

TNIIAQIFKG EITKWNDEAI ASQNEGTDLP DQDISVLYRS EESGTSDNFQ KFLGASTDIW 

ETEGQQFPTE VGSGAQGSNG VASEASNIEG AITYVEAGFA NQSGLGVANI DFGSGPVELN 

AESVGVALGA LDFLTEGHNM WDTDAMFAM NEAGAYPLIL TTYEIVCSAG YDETTRDQVK 

DFLTVALDSQ DDQLEALGYI PVTGEHYDRL VAAVEAIQ 



> RXA00787 (1-594, tr; 
VSQPLSKRLS IRKALASAFI 
I D AAKQAS T Q LINDISDRTD 
TINSLQPRGF TPIGKALTDT 
INTIGLNVDP AAREELEC 



mslated) 198 residues 
VALAFSLSPV AKAQANETPT 
VGLTYYGGNT GETEADVEMG 
AAELPEGGNI VLVSDGIANC 



MIVLDNSGSM TAQDAGGQTR 
CQDVTILGGP SRGNADTLID 
TPPDVCEVAQ ELAQSGINLV 



> RXA00791 (1-828, translated) 276 residues 

LFLTDLPQES RFWKIPVEPG ETISVSANTV TDPTVLTMGQ GGIKLEAQLH TEEAPQYGLR 

GRCTRVSFDN FKPGLGVRGI QNASVASKEV GTNNCDTDAI YLEISRSGDY LNGQDIPTEI 

TIERFGKVDE STIGNVTEEH SSVDLTEAAA SEAHPVTPGQ WFTSAADLDP AGEKVSSIIV 

PGETHFYALP VDYGQELRAA VETTFDQIDS SALGTHLYIQ AFSPNRAEIE LTNRDTSYAD 

DNGLKTFGFF TPVSAANLFE KSSQGISLRS PWQGGT 

> RXA00793 (1-1176, translated) 392 residues 

MSENNPTTLH WFLPTYGDSR GITAGGHGFG FHSGSRTADL DYLSQIALAA ERNGFESVLT 

PTGLWCEDAW ITTAALLSRT SKLKFLVAIR PGQVSPTIIA QQGAAFQKFS NNRLLINVVV 

GGEDHEQRAF ADYSSKEERY HKADETLEI I DHLWNSAEPL NFQGEFLSVE NAVLKEQPEV 

SPPIYFGGSS QLGIEIAAQH SDVYLTWGEP AEKVEEKLAR VRAEADKRNR ELDYGIRLHV 

IARPTEDEAW SVAQNLLDQL DQEEVARIQE GLARSQSEGQ RRMTELHGQG AAFTAGADAR 

SLEIAPNLWA GVGLVRGGAG TALVGSYEQV AQAILRYRDI GLSHFIFSGY PHLEETYHVG 

EGVVPELLKL GVPVNNHEEQ RNDVVATPFI SR 

> RXA00797 (1-360, translated) 120 residues 

MATAENTTQE NRKILFNAFD MNCVAHQSPG LWTHPKDKAR DYNTLDYWVH LAKTLEKGLF 

DGLFIADVLG TYDVYGSSNE AALSSGAQVP VNDPILLVSA MAYATKNLGF GITAGTAYEH 
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> RXA00820 (1-363, translated) 121 residues 

VNTFADATDD QQWIHTDPER AKDGPFGGAI AHGFLTLSMI I PFWGELLDV TGVTTKVNYG 
LDKVRFTSPV KVGSRIRMGA VVREISEVKG NGLHLVADGT IEIEGQERPA VVATFLTRFY 
A 

> RXA00833 (1-369, translated) 123 residues 

MAKTHFQGNE TATSGELPQV GDNLAEFNLV NTELGEVSSK DFQGRKLVLN IFPSVDTGVC 
ATSVRKFNEA AASLENTTVL CISKDLPFAL GRFCSAEGIE NVTPVSAFRS TFGEDNGIVL 
EGS 

> RXA00844 (1-834, translated) 278 residues 

MSSASFTTKA LSVLAALTAA SAPLVAASPA HALANARNVT GSSTTSDSIV RLHIGNTACT 
GTMITPTWAI TARHCI PEGG IAGAAIGSST LSQFQQVSQA ILHPTADLAL VELPNQASSN 
TVDLYGAHVQ PGENGQAAGW GGYSAFGQNV AQQADVQIQR RVVNVPSPDR TAVLLEGTVS 
NGRLVPGDSG GPLYINGQLA GVLSMSTDVE NDALDGTVGW YIPVAEHAEW IAYYTGKHIA 
PIAGAPAELV DATANPTFIP APQPFTGSSI GGWALGSS 

> RXA00857 (1-1290, translated) 430 residues 

AVGIEVPNSD REMVRLGDVL NARATVENKD SMLIGLGKDI EGDFVS YSVQ KMPHLLVAGS 
TGSGKSAFVN SLLVSLLTRA KPEEVRLILV DPKMVELTPY EGIPHLITPI ITQPKKAAAA 
LQWLVEEMEQ RYMDMKQTRV RHIKDFNRKI KSGEIETPPG SKREYRAYPY IVCVVDELAD 
LMMTAPKEIE ESIVRITQKA RAAGIHLVLA TQRPSVDVVT GLIKTNVPSP LAFATSSLTD 
SRVILDQGGA EKLIGMGDAL FIPQGAGKPQ RIQGAFVTDE EIQAVVDMAK AQRQPEYTDG 
VTEDKASEAK KIDADIGNDL EDLLEAVELV VTSQMGSTSM LQRKLRIGFA KAGRLMDLME 
TRGVVGPSEG SKAREVLVKP EELETILWML KGADPADAPK EETWDDEVAA EAEEAANTTV 
VQADPSKGVC 

> RXA00860 (1-894, translated) 298 residues 

MTARRAADTS EERTGSAFRA VGSGIGTLFG ATASGLGKMT RSIGELGRRR NEDVLDDFDD 
FEEEIATKPA TRKSRSKAVE PEPEFDEDFD EQSGNRTSAY VEEHADGIAL SLVGIAIVLG 
AAVWLGIGGP IGTFIADIVH LAI G AG AW I L PVGLIGWAVA LMLRYTPERQ AQGRVMLGIG 
VIIVCMLALI HLFAGNPAEW EGRKTAGGAI GAWIGTPLEL GFSVFLAVPI LLLLLFWGAL 
KTTGISIREF IEFAGGFFGF AGFNRDEDEF DEEDDDLYGH VERELESRAS GRAPSRTP 

> RXA00866 (1-945, translated) 315 residues 

MNDSRNRGRK VTRKAGPPEA GQENHLDTPV FQAPDASSNQ SAVKAETAGN DNRDAAQGAQ 
GSQDSQGSQN AQGSQNRESG NNNRNRSNNN RRGGRGRRGS GNANEGANNN SGNQNRQGGN 
RGNRGGGRRN VVKSMQGADL TQRLPEPPKA PANGLRIYAL GGISEIGRNM TVFEYNNRLL 
IVDCGVLFPS SGEPGVDLIL PDFGPIEDHL HRVDALVVTH GHEDHIGAIP WLLKLRNDIP 
ILASRFTLAL IAAKCKEHRQ RPKLIEVNEQ SNEDRGPFNI RFWAVNHSIP DCLGLAIKTP 
AGLVIHTGDI KLDQT 

> RXA00877 (1-1065, translated) 355 residues 

AAAVGTEGYV VPLELPTVQS EQAVLTESAS RAKLYEASQK RGASLNKDVL LETVRLRAER 
ATLLGYDTHA DYVIEEETAD DVAAVRALLY DLAPAASANA KAEYKLSAEE AEEHGQKVGA 
ADWSFWEAKV RARDYALDET ELRNYFPLNQ VLRDGVFFAA NRLYGITVEP RPDLRGYAEG 
VDVWEVLDSD GSGIGLILTD YYGRPSKRGG AWMSSFVDQS ELLGTKPVVV NVMGITKPTT 
GEALLSLDEV TTI FHEFGHG LHGLLSKVRY PSFSGTSVPR DYVEFPSQIN ENWAFDPAVV 
RNYARHVDTG DIIPDSLLEA VEACGISDRV VEHVSTCPHL LSTCPVSPCP QRMPH 

> RXA00888 (1-1017, translated) 339 residues 

VTAPRKTRTE VITTVLNLER TLAQTVLGIN DENLRVLDNQ IDCDIHVRGT HVELTGPAHE 

VSRASKIFEE LQAIARRGHV ISPETVKNVI SMINVETPQT VSEILTGDIL ARRGKVIRPK 

TLGQKHYVDA IDTNTIVFGL GPAGSGKTYL AMAKAVQALQ SKQVSRIILT RPAVEAGEKL 

GFLPGTLNEK IDPYLRPLHD ALRDMVEPEV I PKLMEAGI V EVAPLAYMRG RTLNDAFVIL 

DEAQNTTPAQ MKMFLTRLGF GSKMVVTGDI TQVDLPGGQK SGLRLVRHIL RGVDDVHFSE 

LTSSDVVRHQ LVGHIVDAYE DYEEREAREL KRKRQETRP 

> RXA00892 (1-894, translated) 298 residues 

MSATSSVTVE CPAGTITGEP HYFRSIPYAK AR P FA DAE KL EPLRIDATGK HEGLYLTLAT 
PEARFGADAP VIVYIHGGGY DGGTRFDART EPTFFREQGF VVVSIDYRVG LEGFARFHDD 
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EANRYRGIDD CVLALEWVQK NIEHFGGDPT NVTLIGQSAG AGIALWLTRL DHYKGAFRRL 

VALSPSFPRQ PFAARKGALR RALGKPVTRA SLAGIKPARL DKGYRRFARR YFTDLALGPT 

PYDPNELADI DLIISSTRDE MYGHRAGLWF DQRGFGAKLA ARLFGLENSD TNIKEAPR 

> RXA00905 (1-693, translated) 231 residues 

DPNLLEDYAG AKEWVKETLT NAGLTVSEFA AEDGTTNFIG TRKGSEGAPK VLLYSHFDVV 

PSGPLDLWDT NPFELTERDA GHGTRWYGRG AADCKGNLVM HLAAL RAVEA SGDTTLNLTY 

VVEGSEEMGG GALSALIKDK PELFDADVIL IADSGNASVG TPTLTTTLRG GGQVTVTVDT 

LEGAVHSGQN GGAAPDAVAA LVRVLDTLRD EHGRTVIDGC QHHRKLEGRA L 

> RXA00903 (1-633, translated) 211 residues 

MGNPLAVIAD ADDLSAEQMA RIARWTNLSE TTFLLKPTQE GADYRVRI FT PTGELPFAGH 

PTLGTAHVFR ELHGEQGTQL VQECVAGLVA VRAIDGPASG LAFQAPPTLK DGPLDASDLD 

AACEALGISP DFIRAHQWVD NGPGWAVVEL PSAQHVLDLE PDFSAHPTLK LGVIGAYPEG 

APHAFEVRAF AQGIGEDPVT GSLNAFIAQW L 

> RXA00906 (1-504, translated) 168 residues 

MNTDAPLSTA VNTTANWKGE PYDPETFRSD AGILDGVDIM GDGDNPASML WSRPAISITG 

FTSTPVAEAL NAVPATASAK LNLRVPAGLE AN D VAEKLKQ HLINHTPWGA KITVEIDDIN 

QPFSTDITGP AMSTLASCLS AAYEGKDLVT EGSGGSIPLC TELIEVNP 

> RXA00907 (1-123, translated) 41 residues 
LALYGVEEPL TVIHSANESV DPNEIRDIAT AEALFLLNYT K 

> RXA00912 (1-273, translated) 91 residues 

MDNTLYTAGL TIAAAFFMLS FIFTIYRIIV GPNS I DRLLG LDGTVSMIQC SMATYICWTL 

DTTVTNFMMV IALLGFISSV SVARFRKRDG A 



> RXA00944 (1-972, translated) 324 residues 

VDFWTILDTM TSLLTPIAIR GLEIPNRMWL APMCQYQANN LDGVPLDWHL VHYGARAVGG 

FGLLIAESTG ISPEGRISSR CTGLWNEAQV EAWERITNFV HAQGGLIGVQ LNHAGRKAST 

YPALPNFPTG TQSVDEGGWE TFGPSAVAQP GLADPTELTR EGIEKVIQDF AAAAERAVRA 

GFDAVEVHGA HGYLLHQFLT PLANKRTDIY GGSFENRTRL FRE VAQAI RA VIPGSMPLIA 

RISATDWIDD EPSWDDDQTV SLVSGSEKAG CGCSRYFHRR CSTRDNPCGA ELSSEICSSC 

EARGGYPYLR GWINYSCGSG AGAS 

> RXA00961 (1-432, translated) 144 residues 

LENWRIGRML LLGDAAHAPL QYLASGAVMA ME DAE AVAL F AADAARAGNL DWEEVLAEVE 

AERRPRCSRI QTVGRFWGEL WHVEGTARLI RNEVFRQADR NGWFI YADWL WGYDASKRAH 

IANPELGEMP QALKEWRYAL LEQK 

> RXA00964 (1-1125, translated) 375 residues 

MGAPGKNDYA TEHVKQEVPP ATPEEQAELD TMYKRMDDLH LKPLWTQIGG LMPNHPEPRA 

VAHKWDWAEL LKLAQRSGEL VPVGRGGERR AIGLANPGLD GNTYIS PTLW AAIQYLAPGE 

NAPEHRHSQN AFRFVIEGEG VWTVVNGDPV PMRRGDFLLT PGWNYHGHHN IATEPMAWLD 

GLDIPFAYQM DTGFFEYGTE KLTDESTPDL SRSERLWAHP GLRPVSFPGK TSYSPIGRYA 

WEHTDAALND QLALEEAGHP GTVAPGHAAI RFSNPTTGGD VMTTIRAEFH RLRPGASTAP 

IHEVGNRCFQ VFEGSATINV GDKTFEANHG DVINVPSWQK WNIVAGSDGV DLFCFSDTPI 

FEALNLARTF TPEGI 



> RXA00977 (1-1014, translated) 338 residues 

MPTAAAQENI RWEECPPQVD IASAQCGSID VPMHYSDPSL GDISVGFVKV PAQGEKHGTI 

FGNSGGPGGD AYSFFGSQSM NWPEAMYQNY DLVAVQ PRGM VGSTPVNCDN IAPGYDFLSL 

LTREGAFVKE SCEIGTPGYT SSLTTDNTAN DWERVRQALG DDKISI FGLS YGTYLGSVYA 

TRYPQHTDKV VLDSAMAPSL AWNGIMASQE QGYKNSLNDF FTWVAENNDT YGLGTTPLAV 

YQNWSNKIVA ETGTNPTVAP PPAQVGDVPP AFAWAGQAGA DMMTATNPTS VQLQGLATQL 
LNPGSNQSLS PLLNVTRAYI PQPSTWPMLA GAISGQTP 



> RXA00982 (1-246, translated) 82 residues 

SQLAVQPLLL QGTSDPQTPY WTHNELADAM NAHVVTVNGP GHGQSIGGTN QAINDIVVDY 
LRTGHTDATW VEGNTPTPIT AG 
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> RXA00983 (1-1197, translated) 399 residues 

VTAGETTTMN VTLTNPFDNA IFDRAVSLER PEGWQAEDVR VSIPSGESVT IPVQVTAPLV 

ADNGELPVEV SILDGADRYT GRLNLTVQGG QEPAPTSVKV SIPNLKDTYV AGEKISINFA 

VNNPFDVTVN SVPSLGEGEN WMPANLRGFD PEQGTPNCRY KNLGANKSYD CTTTTYEVSD 

LDVERGYVDI PTVWTFTNSA GETVWSKNVD VPRVELNGTQ DAVTDAIVTV DPINPVHSNG 

QSQTVEVQAN VTSEGDLPAG SKVAFYLDSS PIDTAAVDAE GHASISIDVD NIASEQPERT 

FEVRARLVVP EDAPRSIARD ALARFTVLSE QVQQNSLVIM NHPDVFSDGQ TKTIVIAAKA 

TAHDGSPAAI GTLIAFRVNG IERDWPTNA QGTAKLQLD 

> RXA00984 (1-417, translated) 139 residues 

QRGTPVLLGE TPWMKTKIVE LSDGTLMNNS RSSGADTYRK VSYSTDGGVT WTEPTLDTQL 
PDPRNNASLI RVFPTAPEGS AQAKVLLFSN TATTSGRTNG TVRMSCDDGQ TWPVSKVFEP 
GAIQYTSMAT LPNGDIGML 

> RXA01014 (1-1578, translated) 526 residues 

DDLWLNESFA TWSAAISQAE ETEYNTAWVT FANVEKSWAY QQDQLPSTHP VFSDGYDIET 
VDQNFDGITY AKGASVLKQL QAYVGREEFL AG VRRH FAN H AWGNASFDDL LGALEQSSGR 
DLSDWANQWL KTTGINTLGA KFTTDNGKYT SFSVTQTGAA PGAGELRTHR IAVGLYKLVD 
GSLNRYARVE LDCSGASTSV EEIVGLEQAD FVLVNDDDLT YALLDLDDDS RNFVIDNIDK 
FSDPMPRTLV WSAAWEMTRA GQMKARDFIA LVARGAAAET EIAVLERILA QATSALKSYA 
DPAWAEATGN DLLADAFLEG ARSAEPDSDT QLAFIQALAK ATLNDAAADY FRDILAGNVE 
GLTVDPDLRW WALTALIARG DIEAVEDAIA AELSRDNSSA SFLASLRAGA AVNTEEVKAA 
AYKHVPAVDS GLSNLELRHK IEGLTFTGSF ELLQAYNEQY FEILDDVWAN FSGEMAQQIV 
LGLFPSWNVS EEGLKRTDEF LDGEHVAGIK RIVSESLDRT ARALRN 

> RXA01018 (1-864, translated) 288 residues 

LTSTNLTRQE ASDRSRLLSV ENYDIALDLN NGDEFFSSST VVSFTVRKAG DTFIDLRAAS 
VEEVRLDNVS IKDEALTLGK NGYDETFGIA LKGLTPGAHT LRVTASIPYS RTGEGLHRMV 
DPADNEVYLY TQFETADAKR MFACFDQPDL KATYDLNIKT PKGWKIISNS EQQVSTQHTD 
YDTHISRVDY PLSTYLIAVC AGRYHEVCDV WKGTLTHHAE TPADQPTELT VPLALYCRSS 
LAKDLDAVRL FTETKQGFDW YHRNFGVAYP FGKYDQIFVP EFNAGAME 

> RXA01022 (1-804, translated) 268 residues 

HFSDGSLYAT ADVIFPVLHG RFGEDGTVQG LFALSDIPVV GPGVLASAAG MDKEYTKKLM 
AAEGLPVGRE VILRDRTELT EAEKNLLGLP VFVKPARGGS SIGISRVTAW EDFNKAVGLA 
RAHDEKVIVE SEIVGSEVEC GVLQYPDGRI VASVPALLSG TESGAGGFYD FDTKYLDNVV 
TAEI PAPLDE KTTELIQSLA VESFQALACE GLARVDFFVT ANGPVLNEIN TMPGFTPISM 
YPQMFTASGV AYEELLDVLV QQALHRDN 

> RXA01055 (1-102, translated) 34 residues 
MWGVVLGPAT GKYLAELMAT GNTNPI IKPF DPLR 

> RXA01056 (1-900, translated) 300 residues 

MSSSGKVIVV GAGIVGLATA WHLQEHGFEV SVLDRDGVAA GSSWGNAGWL APAKTIPLSE 
PGLWTYGPKE LFNPVSPMHM PLRVDPKLWL FLAQ FMAQAF QRKWDSTMAD LTEIDKVALE 
AFDELSIGGV EGLTHEGPFV IGFEEERQSA GFRKEIDGVS RHGQKVEMSR LENPQELAPM 
LNEQIQVAYR LEGQRFIEPG PYVQSLADAV VKRGGVIRAG AEVVHVAKGD RPAVILADGS 
REEADKVVVA TGAWLPGLTR EYGVKTLVQA GRGYSFSVAT DIPAKHSVYL PHHRHGLHAV 

> RXA01057 (1-1503, translated) 501 residues 

LPEGQSGTIV LVSDGIATCT PPPVCEVAAE LADQGVDLVI NTVGFNVDES ARAELECIAQ 
AGNGTYADAS DADSLVAELK RAATRTAVGY ESDLEQIDGN SSQTSLTPIP DDVELFKADL 
PALDNKDGEV TQYWSIPVED YERVQVTTSY VAPVTFGLGN DYLSIRNELL FGDEQDQTCH 
RSISNDQILD NYGARPLVAS VESDVIGDKC DTDELVLAIT RSQPFNWEEE LPVEIVVKRL 
NHADTSGLPL GDQQREIPDL DVAAVQTWAP TTGGSWFTNA TELTPGEGVE AEIVPGENHV 
YRLPMATGQQ LHGFVEVVEN TAPDDPGVTD KLGVAVYSPT RQDAGVDMWT DIAPREGTSE 
YFAAPVALTY LNMFPAEGGF GTTSKATSTF TFEGDYYLVV HYDDLSGSTI RDASNQQSFP 
LRYRLAADAF GDAEPGPVFE KVSATTSESS SPSTQPDEPA QNTATEESST GISPLIVGAI 
VAL I LAFAAF ASWLVLKGRK K 
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> RXA01059 (1-609, translated) 203 residues 

MTTVTQDLLA LDEDAQNLLF REARTANAFT DEPI SDEQIE AIFDLVKWAP TAMNSQPLRV 

VIVRSEEAKA RLVPLMAEGN QAKVAAAPAV ALLAADIDFH EEMPKLFPPF PGARDMFEAD 

EASRASSAEL NAGLQIGYAI IGIRAAGLAA GPMTGMDADA I SKEFFPDGR HRVLVAI NMG 

KPADNAWYDR LPRLEQDEVV ETL 

> RXA01073 (1-831, translated) 277 residues 

MTNTQTEI IN ELKVSPAIDV AKEVEFRVQF LVDYLRASHT KGFVLGISGG QDSTLAGRLT 

QLAVERIRAE ENSTDYVFYA VRLPYAIQAD EDDAQVALEF IAPDKSVTVN VKDAT DAT EA 

TVAAALELPE LTDFNRGNIK ARQRMVAQYA IAGQLGLLVI GTDHAAENVT GFFTKFGDGA 

ADLLPLAGLS KRQGAAILEH LGAPSSTWTK VPTADLEEDR PALPDEEALG VSYADIDNYL 

ENKPDVSEKA QQRIEHLWKV GQHKRHLPAT PQENWWR 

> RXA01082 (1-660, translated) 220 residues 

LTQWGNSNVV EDYLTALFRA EEWDEEPTTG KLAEVIGVTA STVSATLKKL NPEGFVNYRP 
YGDIELTPAG RDIAINVIRR RRI IETYLSE KLGLGAHELH GEADLLEHAV SPLVLEKMFQ 
AVGYPTLDPH GDPIPTESGE MTINDGLMLL GLKAGASATV TRVRDGNPSV VRYLTGVGIT 
VGTTVTVVEA LSDIATLRLQ IGEMFQDIPL AVANAVRVSR 

> RXA01090 (1-312, translated) 104 residues 

MALPLPSKSA RALVTGASQG IGLAIAKDLA RYGHNLILVA RREDVLKEIA ADLEKKHGVI 
VEVRPVDLSD EPARKVLIDE IKTREINIII NSAGIGKLWA VQGP 



> RXA01113 (1-237, translated) 79 residues 

GDIWERPGLD HTQRRLLTIA ILTAVGNDGE LDMHIRAALR AGVDQETIGE VILHTAVYAG 
VPNSNHGFKL LNNAVSDLQ 

> RXA01117 (1-741, translated) 247 residues 

MINKSISSTA EAVADIPDGA SIAVGGFGLV GIPTALILAL REQGAGDLTI ISNNLGTDGF 
GLGLLLLDKK ISKSIGSYLG SNKEYARQYL EGELTVEFTP QGTLAERLRA GGAGIPAFYT 
TAGVGTQVAE GGLPQRYNTD GTVAVVSQPK ETREFNGQLY VMEEGIRADY ALVHAHKADR 
FGNLVFRKTA QNFNPDAAMS GKITIAQVEH FVDELHPDEI DLPGIYVNRV VHVGPQETGI 
ENRTVSN 

> RXA01120 (1-1278, translated) 426 residues 

MARMQESADL LKCSFCGKSQ KQVKKLIAGG AVYICDECIE LCNEIIEEEL GQAQHDEQER 
NELPKPSEIS AFLDTYVIGQ DPAKRILSVA VYNHYKRLRA SETIGRRRND EPETELVKSN 
ILMLGPTGSG KTFLAQTLAK LLDVPFAIAD ATSLTEAGYV GEDVENILLK LLQAADFDVE 
RAQRGIIYID EVDKISRKSE NPSITRDVSG EGVQQALLKI LEGTVAAIPP QGGRKHPNQD 
FIQLDTTNIL FIVAGAFSGL EKVIADRNGK KGLGFGVEVS SKKEEANIVD IFKDVLPEDL 
VKFGLI PEFI GRLPVVATVS NLDQKSLVKV LTEPRNSLVK QYRRLFEMDD AVLTFTDDAL 
EEIANQALER KTGARGLRAI MEEILVPIMY DLPDRKDVGE VIINGAVARG EAEPEMLEAV 
AEEKTA 

> RXA01224 (1-1023, translated) 341 residues 

MSILDTLKTP VIVAPMAGGP S T P AL VN AAA EAGSLGFLAG GVMPLEQLKQ ELSEVKGVFG 
VNLFRPQTDA PKPSDIDELA GLLSSAFRQF GLDEPTVPTP DLSNGWEAKF EAVLAAKPAV 
FSCTFGI FSA EEFARIKATG IEAWVTVTNP EDALAAQKAG ANALVVQGPE AGGHRSTWSI 
EVEPDERDLK TLLAAVKQAG VYLPLIAAGG LSTSADVAAI LEAGASAASC GSAFLLSDEA 
GTSSLNREIL DAAPALGLES VSSRAFSGRY ARGVETRFTR SNEGLPPLYP YLNPMITSLR 
KVAGSAGNWD YAYCLVGVGL ESIAKGSAKQ ILESLTPSAL G 

> RXA01126 (1-564, translated) 188 residues 

SAESLPPTLF LKPPTAVTGP ESPIRIPSFA TKVEFEGELA VVIGKPCKNV KADDWKSVVL 
GFTIINDVSS RDLQFADGQW ARAKGIDTFG PIGPWIETDI NSIDLDNLPI KARLTHDGET 
QLKQDSNSNQ MIMKMGEI IE FITASMTLLP GDVIATGSPA GTEAMVDGDY IEIEIPGIGK 
LGNPVVDA 

> RXA01147 (1-1260, translated) 420 residues 

MHVTDDFLSF IALSPSSYHA AAAVERRLLH EGFIRQEDTD EWDARPGGHV TVRGGAVVAW 
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WVPEDASPDS GFRIIGSHTD SPGFKLKPRG DLSSHGWQQA GVEVYGGPIL PSWLDRELAL 

AGRIVLADGS VKLVNTGPIL RIPHVAIHLD RTVNSQLTLN PQRHLQPVFA VGEPDVSILD 

VIAGAAVVDP ADIVSHDLIT VATQDAEVFG AHGDFLASGR LDNLSSVHPS MTALIAASQS 

DDTGSDILVL AAFDHEEVGS NSTSGAGGPL LEDVLNRTAR ALGADEDERR RMFNRSTMVS 

ADAAHSIHPN FPEKHDQANY PIIGKGPVLK VNANQRYTSD AVTSGMWIRA CQIAGVPHQV 

FAGNNDVPCG STIGPISATR LGIDSVDVGI PLLSMHSARE MAGVKDLMWF EQALEAYLVN 

> RXA01151 (1-858, translated) 286 residues 

MSSPTDSSPS NSFSDFNREE QSRLSDEVRQ LKRTNSDLGA RNAKLAEMLK SSRDKLSVLF 
SQLEDMAQPP SVYGTFLETA KDGSNAEIFA GGRRMRVAVS PMLCAADLMP GVQVRLGEGN 
QVLEACDFEQ TGELATLMEM IGRDRALVSD RSGEERVVKL AGPLMDRTAK LPRPGDTLLV 
DRKAGYAFEA IAKTEISRLA LEEAPDVSYQ DIGGLDDQIE LIQDAVELPF LHPEMYRAYN 
LHPPKGVLLY GPPGCGKTLI AKAVANSLAN RIGETGTSYF INVKGP 

> RXA01161 (1-1137, translated) 379 residues 

MSDPSTNNFP TSVYAQRLAD AQEGARKAGL NGLI IGTGAE LAYLTGSWIS THERLTALVI 
PSEGTATIVL PAVDRGDLAL SAIPGLDINV AG WV D G DN AH ELAVDALGVS EFEALGIGSS 
ITADHLIPIQ NLVGSTCRME LAVQVLKELF VSKDEAEIEQ LRGAGAAIDR VHAKVPELLQ 
DGRTEAEVAA QLNDLILEEH SEVDFVIVGS AENGANPHHG FSDRVLRNGD IVVVDIGGTF 
GPGYHSDCTR TYI VGGNPDD ADPEFAKFYQ VLYEAQLAAV AHVRPGVTAE SVDAVARDHI 
AAAGYGEYFI HRTGHGIGLS THEEPFIMAG NSLVLEAGMA FSIEPGIYIE GIHGARIEDI 
VVVNEDGCET LNNQPKELR 

> RXA01181 (1-957, translated) 319 residues 

SVLLARDLVN TPSSHLYPES YSVIASNEAS KHGLQTTILD EKQLADQGFG GILAVGNGSS 
RKPRLLRIDW KPRKAKKSIA LVGKGITFDT GGISIKPGAS MENMISDMGG SASVLATIIA 
AARLNLSINV FAFLPMAENM PSGDAFRPGD VITHFGGITS EILNTDAEGR LILADAIAYA 
SEDKPDYLID AATLTGAQLV ALGLRTSGVM GTDEFRDSVA KTGREVGEQA WAMPLPEELD 
EQVKSPVADL RNVTNSRFAG MSAAGRYLQE FVGADIEWAH VDIAGPAYNT AGEFGYTPKR 
ATGQPVRTFV QVLKDLSES 

> RXA01182 (1-393, translated) 131 residues 
VFNLFGRKTP RSNLRPPRGP GDTVRPEDLK FLMQWVQDKP FVEAFVEPET 
DAHGVFVRRR IGGPKGIDVI AKKLGVPVYD VEETGYPQRM RERIEYERI L 
AKFERGENPD L 

> RXA01189 (1-609, translated) 203 residues 
MISISIADDE ALIASSLATL LSLEPDLDVR PTAGSGEELI ETWADPSNRT DVCVLDLQLG 
GIDGIDTATR LMETTPDLAV LIVTSHARPR QL KRALAAG V LGFLPKTSTA DEFATAIRTV 
HAGRRYIDPE LAAMTISAGE SPLTNREEEV LELAGQGLSA EEIAVAAHLA PGTTRNYLSQ 
AMTKVGAQNR FEAFTRAREL GWL 

> RXA01192 (1-573, translated) 191 residues 

VAARYADTYL TWGETPDQVA QKINWINELA AQRGRELRHG IRFHVITRDT SEEAWVVAEK 
LISGVTPEQV AKAQAGFATS KSEGQRRMAE LHSKGRAFTS GSTARDLEVY PNVWAGVGLL 
RGGAGTALVG SHEEVADRIE EYAALGLDQF VLSGYPNLEE AFHFGEGVIP KLLRRGVDIK 
NQESRVLEPV G 

> RXA01214 (1-1491, translated) 497 residues 

VLAATVVGAQ VLVACSSDDV RGYGGEPRTL PIPPADLGTR EGSSVHFALE AQTGESQILP 
DVTTKTWGFN GTHLGPTLVV KKGDDVHVDV INNLDEMTTV HWHGMKLPAI ADGGPHSPIG 
PGQTWSPTWT VANDAATLWY HPHTHGLTGL HAYRGLAGMI IVEDEATDKL DLPREYGVDD 
I PLVLMDHRF LEDGSLDEED LPDLGLLGDT PTANGITNAH FDATTRRVRF RVLNGSNMRF 
YNLAFSDTRT FQVIASDSGL LDEPQDRTTL AIGPGERWEI VVELEPGEDV TLESVGFEDN 
YGVPDDEFVP DFGMSDSFQL LTITGPSDDA AQAPALPGVL VKSTEPDVID ATERTFIMNT 
FSINDLQMDM QRVDVVI DHD QPEVWIVTND NSDWPHNFHV HDARFKVLKF EGTDVELFND 
GWKDTVGLPP GAT AT LAVE F GHYPDPQWPY MYHCHMLYHE DQGMMGQFVI VEPGDEPAAV 
LGSGTGSSID SAGGHAH 

> RXA01224 (1-1023, translated) 341 residues 

MSILDTLKTP VIVAPMAGGP STPALVNAAA SAG SLG FLAG GVMPLEQLKQ ELSEVKGVFG 



LVNEMSVVLV 
RKREEQKARR 
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VNLFRPQTDA PKPSDI DELA GLLSSAFRQF 

FSCTFGIFSA EEFARIKATG IEAWVTVTNP 

EVEPDERDLK TLLAAVKQAG VYLPLI AAGG 

GTSSLNREIL DAAPALGLES VSSRAFSGRY 

KVAGSAGNWD YAYCLVGVGL ESIAKGSAKQ 



GLDEPTVPTP DLSNGWEAKF EAVLAAKPAV 
EDALAAQKAG ANALVVQGPE AGGHRSTWSI 
LSTSADVAAI LEAGASAASC GSAFLLSDEA 
ARGVETRFTR SNEGLPPLYP YLNPMITSLR 
ILESLTPSAL G 



> RXA01232 (1-687, trs 
MSRQXXTYTD KDISQFHWTN 
DDLRELPQTS YVAVXXXXQX 
IIPKPLPPET RCKIIDFDLF 
SAQITSRRTY DESITSIXVG 



mslated) 229 residues 
GLPPTDDESP EWIAARDNEW 
LGQXXPXXPX GAGYRDVLCH 
APNSPSIEEF CSRLKISRRS 
HXAHRLKAQG XGIRSDLYPI 



EGYTITLGDD PNGTEKTITL 

DLVHTLDLHH RHSPRLLTIE 

FYNIRNRYQQ DASAALHPRS 
XKASXTXGN 



> RXA01236 (1-945, translated) 315 residues 

VLVATALIAG CSSAEDGTVD SGSSTEVTTT QSKEGFPVTV TFAPEAPVTI EDQPERIVSL 

SPAITETLFA VGAGDHVVAV DEYSNYPEDA PLVQGLSGFT PNVESILDYD PDLVVLMSAD 

DSILTGLDAA GVDTLVIPAA ENLDETYSQI EQVGRATGFE DQATTVVDQM KT A I DAAVAT 

VPEEVKEQGL TYFHELGSDL FTVSEQTYIG QIYDMFGLTS IADGGDAYSQ LSNEAI IAAN 

PDLIFLSDAK AENLTAEDIA ARPGWDTIDA VANGRIYILD DDIASRWGPR VSQLVEEIAA 

QLNQLASSEA VP AAA 

> RXA01250 (1-588, translated) 196 residues 

LDIGGIEAKT WGYVSDTGDA AIEATAGDVL QVDITNDLPE STSIHWHGIA LHNAADGVPG 

MTQDPIEPGE SFSYVFEVPH GGTYFYHSHT GLQLDRGLHA PLI IRDPQDA EDQDVEWTIV 

LDDWVDGIQG TPDDELDKLT GMGSGDHNGR MGMGGHGQMM HGTPDRVLGG DVGDVMYPHY 

LINGRIPRAH RTFEAR 



> RXA01254 (1-1269, translated) 423 residues 

MKLSLPAPLR RLRSAAAIIS AKVATSASKA TGRGSGGMIG GLVASKVDPD IMSNLINNRP 

TVLVTGTNGK STTTRMLAAA MRSTYTVATN EGGDNMDAGI ISALLAGRNA SHVVLEVDEL 

HVPAAIERLK PDALVLLNLS RDQLDRVGEI NKIERVLRDA VRSRPEMTVI ANCDDVLVTS 

VAFDAENVIW VGAGTGWQGE SATCPRTESR ILHDGRHWSA EKTLLDGRTF ARPTPSWEVD 

GDTIHSPSGD LTLDLNLPGQ AN RGNAAQA I AASTVFNVPV SSALPAVNSV NNVAGRYSTI 

TVGEHKVHLL LAKNPAGWQE ALSMVDRTAD GLVIVVNGQV ADGEDLSWLW DVRFEDFENL 

SVKASGERGT DLAVRLTYAE IDHELISNPV DAIAACPPGR IEVLANYTAF RDLKKALEKG 
TEQ 

> RXA01257 (1-846, translated) 282 residues 

MHVAELSLPT GIIIAATPLG NIGDASPRLV HALANATVVA AEDTRRTASL AAALGVEIKG 

QLVSNFDHNE QARVGKLIEA ARTGT VLVVS DAGMPVVSDP GFALIDAAHD ANIPVTCFPG 

PSAVPTALAL SGLHVGRFAF DGFAPRKQGA RTTWLESLKT EKRAVCFFES PHRIAETLAH 

AAEVLGERRV AVCRELSKTY EQVKRGTLPE LAEWAQDGVR GEITVVIEGA GDI AADVDSL 

IDAAQQRVDS GERLKAVCAD LAKIHGVSKN ELYDAVISAR EN 



> RXA01270 (1-1155, translated) 385 residues 

MTNERIFLSS PDVTQLEEDA LVRAIRSGWI APLGPEVDAF EQELAEYCGR KYVVALSSGT 

AALHLGLLAL GVGEGDLVLT SSMTFAATTN AIVYTGAEPI FVDCDESGNM DPDLLEKAFA 

ELKSEGKEVK AVVPVDLLGK VVQHEKIKKI ADEYGAVVLS DAAESLGAIR NGKSAAAYGV 

AAAVSFNGNK IMTTSGGGAL LTDDKDI ADN VRYLATQARQ PVVHYEHTDV GYNYRLSNIL 

AALGRAQLSR LDKMIERRRQ HRAFYRELFA GVSGVEIFGE PSGVDGGDTI DNFWLTSILI 

DKEVAGFSSE DLRSVLNQAN IESRPLWKPM HLQPVFKKYR SFTNEEGQRL FDSGLSLPSG 

SVLDNASMNR VETTIGQFLE SQHAI 



> RXA01277 (1-1689, translated) 563 residues 

MTDYTFLEDI DTPEALAWAE KWSGESVEKL KSPAKDALEA RLLAALDTDD RIAYVSRRGE 

KLYNFWRDAQ HPRGVWRTTT LESYESDQPE WDVLIDVDAL AEDEGENWVW KGAVVRSPEF 

DRALVKFSRG GADATVIREF DLATAAFVDD SPFELKEAKS DVTWVDLDTL LVGTDTGEGS 

LTDSGYPARV LTWKRGTPLE QAELFFEGSR QDVATHAWRD STPGFERTFV SRSLDFYNSE 

TSLETEGGLV KLDVPTDCDV IVKKQWIFVS PRTDFAGIPA GGLGVLLLKE FLEGGRDFQP 

VFTPTESTSL QGLATTKNFL VLTLLNNVST EIVTVPLNDP TTEHEHIDLP EHVTAHVVAT 

SPLDGDEIWV QAASFTEAPT LLRAELPGAL EAVKKAPLQF ENAGQETRQH WATSADGTKI 

PYFITGAFEE EPQNTLVHAY GGFEVSLTPS HSPTRGIAWL EKGYYFVEAN LRGGGEFGPE 
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WHSQATKLNR MKVWEDHRAV LADLVERGYA TPEQIAIRGG SNGGLLTSGA LTQYPEAFGA 
AVVQVPLADM LRYHTWSAGT SWM 

> RXA01288 (1-375, translated) 125 residues 

MNGIGGSGDF TRNAFASTFI SPSAAKVDAI SAIVPFASHI DHTEHDAMVV ITEYGYADLR 
GLSPKQRVPK MIAIAHPDYR PLLEAYFDRA LNSADSYQHT LHDLRTAFDF HNRLNSQGTM 
KIEKA 



> RXA01302 (1-366, translated) 122 residues 

MTTTTSSGKS SEKINPLFKL GSFLRKGTVG SEGQQIFLQG GRQADVFYRN RWAFDKVVRS 

THGVNCTGSC SWKVYVKDGV ITWESQAVDY PTTGADMPDN EPRGCPRGAS FSWYTYSPTG 
IR 



> RXA01303 (1-1335, translated) 445 residues 

VTQLNTKGVV LQGWDPEDPE HWDSKIAWRT LWITTFSMII GFCVWYLVSA IAPLLNRIGF 
DLSAGQLYWL ASIPGLAGGL IRLI YMFLPP ILGTRKLVGI SSGLFLIPMF GWFLAVQDSS 
TPYWWLLTLA ALTGIGGGVF SGYMPSTGYF FPKAKSGTAL GIQAGIGNLG VSIIQFMGPW 
VMGFGLLGIG FLTPQRTIEG TTVFVHNAAI VLVPWTILAA VLSFLFLKDV PVTANFRQQI 
DIFGNKNTWI LSI IYLMTFG A FAG FAAQFG LI INNNFGIA SPMAETYPAE MLHAGATFAF 
LGPLIGALVR AAWGPLCDRF GGAIWTFVGG IGMTIATAAA AIFLSRAETP DDFWPFLWSM 
LALFFFTGLG NAGTFKQMPM ILPKRQAGGV IGWTGAIGAF GPFIVGVLLS FTPTVAFFWG 
CVVFFIIATA LTWI YYARPN APFPG 



> RXA01307 (1-681, translated) 227 residues 

VLAWRDIVET PEKRKAYVSQ RGKGGLIRVQ YEEAMEIAAA AHVYTIRQYG PDRIHGFTVI 

PAMSQVSYGA GTRFLQMIGG VALSFYDWYA DLPPASPQTF GDQTDVPESG DWYNSSYLMM 

WGSNIPVTRT PDSHFMVEAR YKGTKVVVVS PDFADSTKFA DEWARIHPGT DGALAFAMGH 

VILKEFHVDK KTPYFMDYMR KYTDSPFLVE LDEHGDGTYT PGKFLTA 



> RXA01308 (1-1206, translated) 402 residues 

AATPNATHRL LVLQKDGSW DPGGTVADRW GEEGMGKWNL RLDGVDPVMT IADVQTDTET 

AEVLFPRFDL PATATQEGPI GAGTISRGVP TITLNGRKYT TVFDVLLAHY GVNREELNLP 

GEWPKDFQDP VMGTPAWQEE LTGVPANQAI RLGREFAQNA DDSKGRSQI I MGAGVNHYFH 

ADSIYRTFLA LTSMCGTQGV NGGGWAHYVG QEKLRPMNGW AQYAFATDWQ RPPRQMITTG 

FYYLTTDQWR YDNTRANRLA SPLANRGTVG DKMTADTLVE SMKRGWMPSF PQFNRNPLIL 

SQEAEEKGVS VSDHIVQQLT DGDLQFACED PDAPENWPRI LLNWRTNLMG SSAKGTEFFL 
RHMLGVDSDA SAEKNAPEDR PSSIVWRDEA SEGKLDLMLT TD 



> RXA01309 (1-669, translated) 223 residues 

IADHEGTHIN WDMVKERSAE VITSPEWTGS KKDGRRYTAF SINIEYDKPW HTLSGRMHYY 

LDHDWFIDYG EQLPIFRPPL DKIHINGEVG PGQSVTGTDG EPEVTVRYLT THNKWSIHSQ 

YYDNLHVLSI SRGGQVIWMS NKDAEKLGIA DNDWIEAYNR NGVVSARAIV SHRIPEGTVF 

MNHAQEPTAG TPLNEKSGRR GGTHNSLTRI MIKTVHVAGG YGT 

> RXA01324 (1-300, translated) 100 residues 

MSNSECHTHG YIEEKQRYLA RLKRIEGQTR GIHRMI DEEQ YCIDILTQIS AVNSALKNVA 

FGLLDDHLAH CVKEAADLGG DELDAKLKEV SDAIARFSKA 



> RXA01340 (1-990, translated) 330 residues 

VGPVLAITPW NFPIAMATRK IAPALAAGCP VLVKPASETP LTMVKVGEI I ASVFDTFNIP 

QGLVSIITTT RDAELSAELM ADPRLAKVTF TGSTNVGRIL VRQSADRLLR TSMELGGNAA 

FVIDEAADLD EAVSGAIAAK LRNAGQVCIA ANRFLVHESR AAEFTSKLAT AMQNTPIGPV 

ISARQRDRIA ALVDEAITDG ARLIIGGEVP DGSGFFYPAT ILADVPAQSR IVHEEIFGPV 

ATIATFTDLA EGVAQANSTE FGLAAYGFSN NVKATQYMAE HLEAGMVGIN RGAISDPAAP 

FGGIGQSGFG REGGTEGIEE YLSVRYLALP 

> RXA01354 (1-936, translated) 312 residues 

MKISRRAFLG TLLGATTLAV TACAQSSQNQ NSSASSSSSS SAESSTSSSS SDEQRIVALN 

TGQLDNLLLL GITPVGVAAA KNSDLIPQFL KDRFGADMDL DSIADCGLRQ SPDIEAIANL 

NPTLICANSR ADEEVLNKLR TIAPVVTGEG GGENWKQDLL TIAEAAGQKE KAETLLKSYE 

DSAAEIAANQ PANPPTVSFL RTKDQEFQMY GAQSMAGTVA ADCGYARPEN QQFTDTAGQD 
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LSAELIAQAD ADWLFYGIKE GNINPEDTPL WTSLKAVQSN QAIPVDGDSW YLNASLVSAE 
I ILQGLKDNV TV 

> RXA01358 (1-1521, translated) 507 residues 

MALGRTISTA QLGVQAKIVR VEANVGPGLP GTYIVGLADT AISESRDRIK TAVQNSGLMW 
PKTKVIINLS PASMRKQGSQ CDLAMTVAVL VAHGSNPKAK FHAQNTLFLG EVALDGTLLP 
VTGVLPALLA AKEEGIGKIV I PEGNAQE AG LVEDPSVFLA HSIDQVLRWL DGEEALPQPG 
LFNDENSLKL PDMRDVVGQP EARFAAEVAA AGGHHMLMIG PPGSGKSMIA ERIPSLLPEL 
SPQQMIEATA VHSVVGRTFS GPVSRAPFIS PHHNVSKAAL LGGGSGSPLP GAISLAHHGV 
LFLDEVSEIP ASILDSLRTP LEYGSIRIIR SRHDVTFPAQ FQLILAANPC RCGAEQPQEC 
VCSGSARATY LNNLSGPLRD RLDMVVATHS KGAVLRSDDV EASAPIADRV AQARERAAFR 
WRRSGLGNLV NAHVDPHFLR RNFAATEDAM VYLGAFLAEG TISQRGCDRA IKLGWTLCDL 
DGEQQPNLDH IARAMELRGT TYSEVAA 

> RXA01385 (1-1881, translated) 627 residues 

MQFHYEGYAT GDPMEMRAEG SGINRPDDLP EVMDVLIVGA GPAGTIAAAQ LSRFPNVTTR 
LVERSDRRLE LANADGVHSR TIETFQAFGF AHEILAEAHE ITDMAFWKPD PQNPREIIRD 
NSTRELPQHI SEFPMALLTQ TRIIDHFNRF MKNSPTRMKP DYGYEFVDFE VEEDAEYPVI 
VTLRRTSGEQ TGELVTVRTK YLVGADGARS QVRKSLGYRL QGKQANHAWG VMDIHANTEF 
PDVRKKCTIK SDSGRTILLI PREGGFLFRL YVDLGEVPDD GSKAVRDTPL QDVIDTANQI 
MAPFTLDVKN VVWNSIYEVG HRVADHFDDR VSEKTSSEHP RIFIAGDACH THSAKAGQGM 
NVSMQDGFNL GWKLGHVASG NSPRELLQTY AEEREDIAYK LIEYDKNWST LMAKPSSEMG 
SAQDLEDFYR ANSEFNAGYM THYPPSSITM DGSNQDLAKG YPIGRRFKSA MVGRVCDFTE 
THLGHQATAD GRMRAYVFAG SDALNGEGSE LDRWAEWAEA NLDPTLVDAK VIYQSPYTEL 
DTRQVPSVFK PAVGIFELTN VENSFGITTD SDIFDSREIS RDGVVVVVRP DQYVSGIFPL 
TDTQGLGEFL TGYFPKMKGA HQLINAN 

> RXA01412 (1-204, translated) 68 residues 

MALKNYTVEG MTCAHCVASV TEEVSEVNGV SAVDVTLESG NVAVSGEGFS DAE I QAAVE E 
AGYKIVAS 

> RXA01426 (1-627, translated) 209 residues 

MTTPPAAAEI FGDNLEKAIA YHESLATDGS VRGFIGPREV PRLWDRH 1 LN CGVIGEAMDE 
GISVADIGSG AGLPGIPLAI ARPDLNITLI EPLLKRSVYL NEVKEALNLD NVTVVRGRAE 
EKVVRKQVGL VDIVTSRAVA PLGKLATWSL PLVKIGGRMV AMKGSSVEEE IERDAKEIRK 
AGGTDIKVYT VGEALLSEPT TLISIRREK 

> RXA01427 (1-921, translated) 307 residues 

MEDTTWEDTP IAAAARRAAQ VMTPNSLTLP KPKEPRLITI ANQKGGVGKT TSTVNLAASL 
AIHGLKVLVV DLDPQGNAST ALGVEHRSGT LSSYELLIGE CTADEAMQPS TANENLFCIP 
ATLDLAGAEI ELVSLVRREY RLADALGREF IDKHDFDYMI IDCPPSLGLL TINAMTAVNE 
VLIPIQCEYY ALEGVGQLLN NITMLRQHLN RQLHISAILL TMY DARTNLA EQVATEVNDH 
FGDVVLGNKI PRSVKVSEAP GYGQTVIEYD PGSRGAMAYL DAAKELATRG DYLPSDESGP 
IGLKPAK 

> RXA01428 (1-1137, translated) 379 residues 

MAQNKGSDKS QTEKRKGGLG RGLAALIPSG PSNSPGLGGG AADI ILGGTV GART AAA P KR 
ESTPAAPAPE APAQAAPQHT EATKPEVVPE PAAPAPTQSA QQEAPQAQPA QQSEFGASYL 
EIPIEQIRPN PQQPRHEFDP QALDELVHSI SEFGLMQPIV VRRSEDGYEL IMGERRWRAS 
KRAGLEVI PA IVRETEDSAM LRDALLENIH RVQLNPLEEA AAYQQLLEEF GVTQAELADK 
LGRSRPVITN MIRLLGLPVN VQTKVAAGVL SAG H ARAL LG LKAGEDAQDT LATRIIAEGL 
SVRATEELVL LHNRGDQDEE KKPREKAATP EVFTRAAESL ADNLDTKVSV MMGKKKGKLV 
VEFGDKDDFE RIMSLIQGQ 

> RXA01430 (1-1188, translated) 396 residues 

VSKVLRVGDR SPRVAEVRTT LARLGVIEGY SREMSAKTES QKFHEEETLF DEELSLSIKS 
FQQARGVVPS GLIDDPTLRA IREASYTLGT RVLAYQPGNQ LVGDDVVEIQ SHLQELGFYA 
DRVDGHFGEL THKAVMNYQL NYGMQVDGIC GPDTIRALSR LGLRIKGGSA QAIRERERMR 
NAGPRLAGKR VVIDPALGGS NKGQIVKGPY GEISEEEILW DLATRLEGRM I ATGMETILS 
RPHMDDPSSR DRASIANAFG ADLMLSLHCD SYPNEKANGV ASFYFGSENG TNSLTGETLS 
AYIQKEIVAR TPLNNCGSHA RTWDLLRLTR MPMVEVVTGY LTNPDDLAVL TDPQMRDHIA 
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EAIVVAVKRL YLLDEEAQPK TGTFKFSELL QSEQAG 

> RXA01435 (1-870, translated) 290 residues 

PLDLGFTTEA RQWLETLEGR IGDDWRHKWF SGITYLLLDD YATAQVFFNH VLTILPGEAA 

PKLALAAVDE LILQQIGAES TAYLTPDIVS ATATLSKDFE DLDASAFESL SDTWSHISSD 

PHVVRFHSLR LYALVWATNP TTVSSAFGLA RQLMAENQIE LAVQALDKLP QSSTHYRMAT 

LTTILLLVSS NLSESRIRRA ARRLTEIPTN EPRFNQIKIA IMSAGLSWLR ERKLKASASA 

NPLFEYPFSQ KGLRTGISEA LRIQARSAPF PHHRYALVDM ANAVRPLSWF 

> RXA01437 (1-1383, translated) 461 residues 

MSDTPTSALI TTVNRSFDGF DLEEVAADLG VRLTYLPDEE LEVSKVLAAD LLAEGPALII 

GVGNTFFDAQ VAAALGVPVL LLVDKQGKHV ALARIQVNNA GAVVAAAFTA EQEPMPDKLR 

KAVRNHSNLE PVMSAELFEN WLLKRARAEH SHIVLPEGDD DRILMAAHQL LDQDICDITI 

LGDPVKIKER ATELGLHLNT AYLVNPLTDP RLEEFAEQFA ELRKSKSVTI DEAREIMKDI 

SYFGTMMVHN GDADGMVSGA ANTTAHTIKP SFQIIKTVPE ASVVSSIFLM VLRGRLWAFG 

DCAVNPNPTA EQLGEIAVVS AKTAAQFGID PRVAILSYST GNSGGGSDVD RAI DALAEAR 

RLNPELCVDG PLQFDAAVDP GVARKKMPDS DVAGQANVFI FPDLEAGNIG YKTAQRTGHA 

LAVGPILQGL NKPVNDLSRG ATVPDIVNTV AITAIQAGGR S 

> RXA01458 (1-1050, translated) 350 residues 

VNRRIKTLTW GAI PLVLLAS LVSIDHIPGT NINLSVPYAA EGPGPTINTL GQVDGEDVVS 

ISSADLDETE GNLNMTTVSV RSGMTLSQVI SRWLFTDDTI VPIEQVFPPG QSTEEVEESN 

RTAFISSESS ATIAAMNYLN IPVEVEVAEV LTDSAATGIF EPGDKLLSID GTAISTPGDA 

QTIVRSKAPG DEITISYERN DAESQATITL REHPDDSSVA LLGISMLSV 1 ? SSAIEVDYNL 
EDIGGPSAGM MFSLAVVDKL SPGALNGGKF VAGTGTIAED GSVGPIGGIA HKVRAAEDAG 

AEVFLSPADN CAEAMSAKPQ DMTILKVDSL SQAIDQMAAY NEGSDFQTCG 

> RXA01461 (1-459, translated) 153 residues 

MIDTGKNGEF RYEQSNI IDQ NEAEFGITPS QTVGPYVHIG LTLEGAEHLV EPGSEGAVSF 
TVSATDGNGD PIADAMFELW QADPEGIHNS DLDPNRTAPA TADGFRGLGR AMANAQGEAT 
FTTLVPGAFA DEAPHFKVGV FARGMLERLY TRA 



> RXA01462 (1-690, tr; 
MDI PHFAPTG GEYSPLHFPE 
TKVNGGEAIG QRIFVHGRVL 
VARTLTDKDG QYHFWTVMPG 
FFQDPI YNAV PKGARERMIA 



anslated) 230 residues 
YRTTIKRNPS NDLIMVPSRL 
GFDGKPVPHT LVEAWQANAA 
NYPWGNHHNA WRPAHIHFSL 
TFDYDETREN FALGYKFDIV 



GESTGPVFGD RDLGDIDNDM 

GRYRHKNDSW PAPLDPHFNG 

YGRQFTERLV TQMYFPNDPL 
LRGRNATPFE 



> RXA01464 (1-291, translated) 97 residues 

MLFLARMDVV FPDSMDADVM ADFQAKEKAY SGDLQSRGIM KAIWRVVGEY ANYSIFDVDD 

HDELHAILSG FPMFKYMNVK ITPLAKHPNA LEYYLKG 

> RXA01465 (1-1161, translated) 387 residues 

VAGLFPLNQK AIEKLSDLTI QKVESRILDV PLIRPHGFAT TTSTEQHILL VSVHLENGVI 

GYGEGVVPGG PWWGGESVET MKALVDGYLA PVLIGRAVSE LAGIMADLER VVARARYAKA 

A V D VAMH DAW ARSLNVPVRD LLGGTVRDKV DVTWALGVLP LDVAVAEIEE RIEEFGNRSF 

KLKMGAGDPA EDTRRVAELA REVGDRVSLR IDINARWDRR TALHYLPILA EAGVELFEQP 

TPADDLETLR EITRRTNVSV MADESVWTPA EALAVVKAQA ADVIALKTTK HGGLLESKKI 

AAIAEAGGLA CHGATSLEGP IGTAASLQFA ASTKAISYGT ELFGPQLLKD TYIVQEFEYK 

DGQVAIPQGP GLGVDVDMDK VNFYTRK 

> RXA01466 (1-822, translated) 274 residues 

MTPNGRRQLL LERGAAFSKN RTPGLKHVDR HTI VDSDGLS IHTYMVGHAE NATATVVFIH 

GFTLAAEVYY MQVDYLQTFY PNIKSVLIDA RGHGATGQIR PELCTIEGTA NDVLAAIHEH 

APTGPLILVG HSLGGLTALN L VKRADH SLR KRIVGMVLVA TSIESLSTQG LPQVLASPLA 
DNIKNAVEAA PNDAQKFRQY ATTFLAPTLA TAVFQRDTND EVIDFHAAMI HETPLDTFVG 

FFDDLQEHDE LDAAPTLEGL KGYVLAGELD DVTP 

> RXA01477 (1-1548, translated) 516 residues 

MPQLSRRQFL QTTAVTAGLA TFAGTPARAE ERQFQHGVAS GDPTATSAIL WTRLTPI PDA 

TPGSGLGPDS PVTWEVSPTP DFASITRSGT VITSAASDHT VHAHATGLSP STRYFYRFIS 
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STGEVSPVGR TQTTSLVDAP 
GDYI YEYATG MFAGKDGVVR 
DDHESANNSN REGAQNHSAD 
LLDLRSFRDP APSQQQWLEG 
TGQPLFQIPE PIPANLDQWD 
EIGVEAVCSS ITSANVNDFA 
DGAHMVWHRV ADLSLPDSEV 



LPHLRFALAS CANWEAGFFA 
PHQPLHETIT LEHYRTRYGH 
EGSWVDRQNA ARQVFLEWMP 
QRADTMMGSQ QFEWLKSNVE 
GYSRERDRLL AVLADFATPT 
KLPEDNPVSL QAEQVIRANS 
APAIALEWKP GVGFTT 



AYGDIARRAD AGELEMLIFL 
YRSDNHLQAA HAALPWIVMW 
IRQEDTLYRS FTFGDLATLS 
HTTTTWNIIG SSVMFAPMAI 
LFLSGDIHSE WANAIRFNGR 
SHVRHVDLDA HGYATVNLTQ 



> RXA01498 (1-1563, translated) 521 residues 

MIKRLPLGPL PKELHQTLLD LTANAQDAAK VEVI APFTGE TLGFGFDGDE QDVEHAFALS 
RAAQKKWVHT TAVERKKIFL KVHDLVLKNR ELLMDIVQLE TGKNRASAAD EVLDVAITTR 
FYANNAGKFL NDKKRPGALP I ITKNTQQYV PKGVVGQITP WNYPLTLGVS DAVPALLAGN 
AVVAKPDLAT PFSCLIMVHL LIEAGLPRDL MQVVTGPGDI VGGAIAAQCD FLMFTGSTAT 
GRILGRTMGE RLVGFSAELG GKNPLIVAKD ADLDKVEAEL PQACFSNSGQ LCVSTERIYV 
EEDVYEEVIA RFSKAAKAMS IGAGFEWKYE MGSLINHAQL DRVSTFVDQA KAAGATVLCG 
GKSRPDIGPF FYEPTVLADV PEGTPLLTEE VFGPVVFIEK VATLEEAVDK ANGTPYGLNA 
SVFGSSETGN LVAGQLEAGG IGINDGYAAT WASVSTPLGG MKQSGLGHRH GAEGITKYAE 
IRNIAEQRWM SMRG PAKMPR KVYSDTVATA LKLGKIFKVL P 

> RXA01499 (1-3822, translated) 1274 residues 

LWDVLESVAS TYPEAAAIDD GQVLTYAELM EEVTALADSI HAQGIRRGDR IGIRMPSGTR 
DLYIAILATL AAGAAYVPVD ADDPEERAEM VFGEANINAL FDATGFHMLR PTAGGDTRRP 
RLDDTAWIIF TSGSTGKPKG VAVS HRSAAA FVDAEAQMFL VDHPSGPLGP EDRVLAGLSV 
AFDASCEEMW LAWGHGACLV PAPRSLVRSG MDLGPWLIRR DISVVSTVPT LAGLWPAEAL 
SQVRLLIVGG EACSQELVER LSTPDREVWN TYGPTEATVV ACGTQLYAGQ PVGIGLPLAG 
WDLVVVDDAG EPVGIGEVGE LVIGGVGLAR YLDPEKDREK YAPLKSVGWT RAYRSGDHVR 
LEEDGLYFVG RVDDQVKIGG RRIELGEVDA NVAAL SNVRS SAVVVQTTGA DQKVLVAYVS 
LEDAAAGFDH NVATARLTET MPAALVPRIH VMDDLPVTTS GKVDKKSLPW PLPGTVVEAN 
DLSATEAWIA QEWVDILGTS VSSKDADFFS LGGTSLAAAT LVGRVRAKVP TAAVRDLYDH 
PRLEKFAERV EAIAADTGIS LEAPNQVEER VVKPVSFGTR VMQTLIQIPI MTLQAAQWIA 
WLLLGNNIMA ALDFDWAVHV SWWLVIGMIL VFATPIGRLP IGGWGARI IT RGITPGSYPR 
GGSTHLRIWS AERLADASGS RNISGATWVN YFARSLGVKM GKGVDLHSLP PITGLLTLGN 
NVSIEQEVDL RGYWLDGDIL RVGTIEVHDN ARIGARSTLL PGTVVGTGAH LLPGSTVTGD 
KTIKPGSRWA GSPAQKVGRA KHRFPTSHPP RRSRWVPVFG ATSIVLSLLP LQALAIGAAI 
TLWLATISPL PLIWGVLVFA TVGALAAFFA YTVTIWVLVR LIQIGIKGGT APVRSRLGWQ 
VWAVQRLMDD ARTYLFPLYA SQLTPLWFRS LGAKIGKDVE ISTAVMVPKL ADIREGAFLA 
DDTLIGGYEL GNGWLLSGET RVGKRSFIGN SGIAGPERKL AKNSLVAVLS STPKKAKANS 
NWWGSPPERM RRVTVEVDEG EAKTYSPGFG VKFARGAVET ARLLAPITSG VLAALSLLLM 
QYLLTEFNMW ITWLLGGLIL MTVGVLAMGI TVVMKWVCVG KHKPSEHPLF SRFVWLNELQ 
DAFVESVAGP WFLVPNLGTG ALNAGMSALG AHIGRGAWIE SYWLPETDLC YIGKGATVGP 
GVVVQTHLFQ DRVMSLDTVT VADGATLADH SVALPASLID ASATIGPGSL VMRGDKVPAH 
TRWQGNPIEP WSNS 

> RXA01502 (1-1233, translated) 411 residues 

MSTPQSIVII GGGLAGAKTA EALRVNGYEG SITLIAAEDY LPYERPPLSK EYMAGKVGFD 
KAIVHPAEWY KENNVTLRQG VRATAI DAGS RQVTVDDGGN TETINYDKLV LATGSAVRKL 
PIPGADASNV HYLRTVEDSD AIKATFGEGK KLVLIGGGWI GLEVASAARG AGTDVTVLEG 
GKLPLLKVLG ETVAQVFADL HVANGVDLRT EVKITDIVTE DGRAVGVRLD DGEVVPADAV 
VIGIGVTPVI DLAETAGLEI DNGVLVDAAL RTSDPDIYAV GDIANHDHPV LGHRIRVEHW 
ATALNQPAAA VKSLLGKDAE FTNLPYFFTD QFDLGCEYVG HATGSQEKVF IRGNLETREF 
VAFWVDTENR ILAAMNVNVW DVPDQIKPLI ASGKSVDTEK LVDPEVPYSE L 

> RXA01509 (1-474, translated) 158 residues 

MSIEVTVEIP KGSRNKYEID HETGKVYLDR YLFTPMAYPL DYGYIDHTLG EDGDPLDALV 
ILPESVFPAV WKSRIIGVF KMTDEAGGDD KLLSVLDDPR YDHIQDISDV SDFLKDEIEH 
FFVHYKDLEK GKHVDGSGWG DKAEAEKIHA EAIDRYKA 



> RXA01510 (1-1281, translated) 427 residues 

MKNAWWVGSS VGVLIAVGAV IGGGVWVNHS GFGLDHPEPM SVEMPEQLFS SAIDPDALEA 

PDFATLEKDL TSQAADSRLG TFVGVARDVE SGEVVWEQNQ GTAVRPASAT KILTAAVALY 

ELGREDTITT KVVEGEQPGT VVIKAGGDVT LSEEMLDDLA TQLEGQDIGT VLIDTSIWPD 
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EGFASTWDPV DVDAGYIADV EPAMIEAARI 
DEGSAPDKTV LASVESDTLD QRLARMMKDS 
EILKDKGFDL SGVSIVDNSG LSFDNLITPR 
LEDRYDGLSG AGWVRAKTGT LTDTSALAGV 
ASILRDF 



GGSEGDLPRS HTPALDVAQA LADRVGADTV 
DNVMAEGIAK EVAASKDLAT DSASTSKMTL 
LLDDILTRAA TEPELSSLLT SLPIAHGTGT 
VTSESGRVFT FAFVSNGSAI V PARE AL DEM 



> RXA01511 (1-942, translated) 314 residues 

VASLIGNLEL PRVSPNFLEL RKAVRPYLKE HVHIGLSGGP DSLALVAAVL AEKSQVTAIC 
I DHNLQTGSA E V T HNAAAMA RHMGAQAI VK SIEVAPGEGM EAAAREARYA AFAQLTDEIW 
VAHTMDDQAE TYLLGGLRGN PAGMKDASRR PELSIIRPLL GARRAHTHGA CVELGLKPWH 
DPQNFDDAFR RVAIRNQVIP LLAQVHGGDP VPGLALAARR AVEDAEVVEG DVEKRRLEWQ 
DGFPVTLAGE PTGLRRRMLA DFLRGEGIAV TSRKLDAIDR LLTDWRGQGG VAVGKSDNGR 
LEVVRQSGKL KITD 

> RXA01513 (1-2559, translated) 853 residues 

MKNKKYLQFG GIAAVILIVL FLVSLFSSDT RNFQEVDTSV AMAQLDAGNV AEAQIDDREQ 
RVRLTLREPI TVDEREGVEE ILAQYPARTA PAI FEKVEAS NTDSYTTNVT QESFLMSMLS 
FILPMVIIFG LLMFFLTRMQ GGGMFGIGGS KAKQLTKDMP TNTFADVAGA EEAVDELHEI 
KDFLEDPTRY EALGAKIPRG VLLYGPPGTG KTLLARAVAG EAGVPFYSIS GSDFVEMFVG 
VGASRVRDLF KQAKENSPCI IFVDEIDAVG RARGSGMGGG HDEREQTLNQ LLVEMDGFGD 
RQGVILMAAT NRPDVLDPAL LRPGRFDRQI PVTNPDLRGR EQILEVHAKG KPFAPDADIK 
ALAKRTAGMS GADLANVLNE AALLTARVGG NVITADALEE ATDRVVGGPR RSGKVISEKE 
KKVTAYHEGG HTLSAWALED IERVYKVTIL ARGRTGGHAM TAQEDDKGMY NRNELFARLV 
FAMGGRSAEE LVFGEPTTGA SADIEMATKI ARSMVTEYGM SPAVGMVKYG QEQGDPFSGR 
GGGGNLDHSQ EVAATIDTEV QFLLDKAHEV SYSILAEYRD HLDRLAEKLL EKETLRRPDL 
EALFDDIVPR KVAEVFPDES TRFPRQENRE PVKTPVELAL ERGEEPPKKF SILEASRATR 
ERRRKELEAQ GKLPVQPASS AGVAPAAGAA AGSYGTPPPA DWSVPGSAGK HRSRAEEQPA 
EQGFPAQTPA QAPEQSPDSS GGRPNPYATP TASGEHPGMK AYGFGDSELM DQSTGAEHTP 
GNVSQESPTE MIGFRLPDHE RSDYPEKAQK ESVLDASETT EMPVVPDQPI DGDSGKSAEG 
TQENPENEGD NRG 

> RXA01571 (1-600, translated) 200 residues 

VSISVKALQK SGPEAPFEVK I IERRDPRAD DVVIDIKAAG ICHSDIHTIR NEWGEAHFPL 
TVGHEIAGVV SAVGSDVTKW KVGDRVGVGC LVNSCGECEQ CVAGFENNCL RGNVGTYNSN 
DVDGTITQGG YAEKVVVNER FLCSIPEELN FDVAAPLLCA GITTYSPIAR WNVKEGDKVA 
VMGLGGTRTH GCPDRCSQGC 

> RXA01589 (1-837, translated) 279 residues 

YAELGVKKIR ITGGEPLMRR DLDVLIAKLN QIDGIEDIGL TTNGLLLKKH GQKLYDAGLR 
RINVSLDAID DTLFQS INNR NIKATTILEQ IDYATSIGLN VKVNVVIQKG INDDQIIPML 
EYFKDKHIEI RFIEFMDVGN DNGWDFSKW TKDEMLTMIE QHFEIDPVEP KYFGEVAKYY 
RHKDNGVQFG LITSVSQSFC STCTRARLSS DGKFYGCLFA TVDGFNVKAF IRSGVTDEEL 
KEQFKALWQI RDDRYSDERT AQTVANRQRK KINMNYIGG 

> RXA01603 (1-621, translated) 207 residues 

VSDAGKKDSS KVEIGLTGRP LRELPEPSPL EKHGPATIIA MANQKGGVGK TTSTINLGAC 

LAEAGRKVLL VDLDPQGALT AGLGIHYDDV DITVYDLMVD NNSTIDQAIH HTGLPDLDVV 

PANIDLSAAE IQLVNEVGRE QTLARALRPV MKDYDFIILD CQPSLGLLTV NALACAHGVI 

I PMECEYFSL RGLALLTDTV EKVADRL 



> RXA01607 (1-630, translated) 210 residues 

VIRILLADDH PVVRAGLASL LVSEDDFEIV DMVGTPDDAV ARAAEGGVDV VLMDLRFGDQ 
PGIEVAGGVE ATRRIRALDN PPQVLVVTNY STDGDVVGAV SAGAVGYLLK DSSPEDLIAG 
VRDAARGESV LSKQVASKIM GRMNNPMTAL SAREIEVLSL VAQGQSNREI GKKLFLTEAT 
VKSHMGHVFN KLDVTSRTAA VAEARQRGII 



> RXA01608 (1-1839, translated) 613 residues 

MALCMTVAFA GGSLTACTPR PDTADPI AEE FLQAWASQDF DTIADITDQA. DLATEMLSTS 
FDGLQADSVE LTLDSVDSRD TIATANFSVV WKLPRDREVS YDSSMTLTKM RNEWTVRWEP 
SLVHPKLGAN QHLELRAIEA QRANVISSDG APVLAPGSIY RVLVDPSAGD A D VVVKRVAD 
YLNEAHATDE NVNTLDVEDI MSNLGDSTYS LTTVDANLGA RMEQDLAGIP GLTFNEEASM 
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VATDPGFAPD IVSRVARIVE DELEGSNGWR ASIVTSNGAV IDDIAYDAPE LAPSVRISLD 

HNVQRAAEEA VDLRAEMKAM MVVMRPSTGE ILAVAQTDEA DKDGDVALMG QYPPGSTFKI 

I T AAAGLAHE GLTPDSIVPC PGTMNI YGRI VTNYNSFSLG NTSLDDAFAN SCNTTFADIF 

HHLEPGQLKN VAKQFGLGID YQI PGLDTMT GSVPEGDIVL DRTESGYGQG LDLASPFGMA 

LVASTAATGS VPTPTLISGH ETVASEEVLA LDPEVLANVQ RMMKSVVNDG TARGMRQTGG 

QIYAKTGEAE INEGSHAWFT GYREDDIAFA TLVVLGGGSE AAAAVTDQFF VKLDELRAGG 

EVAVSEAEEQ PVG 

> RXA01609 (1-873, translated) 291 residues 

MSKMRAPLVP GIPTPIREVP AHIERPEYVW KDEVQEAIGE PFVQAPEVIE KMRETSRIAA 

NSLKIAGEAV KPGVTTDELD RIVHEYTCDM GAYPSDLGYR GFTKSSCISL NEIVCHGIPD 

STVIEEGDIV NIDVTAFKHG VHGDCNATFL AGDVSEEHRL LVERTEEAMM RSIRAAKPGR 

EINVIGRVIE SYAKRFGYNV VRDFTGHGIG PTFHNGLVVL HYDNTQYRDL LVPGMTLTIE 

PMINLGSLDY EIWEDDWTVQ NVDRKFSAQF EHTI VITEDG NEILTLPDDS V 

> RXA01620 (1-948, translated) 316 residues 

MQSIRTTFRS LSRSAVIVGT VLALGIAGCS TASDEATSTS DDVAVGGRLF STADSATAAL 
GSDAEPGQFP RTVVHSRGET TLEQQPQRVV VLDSGEIDQV LSLGVTPVGI ASPKDASSQP 
AYLENQLADV QTVGTTSELN FEAIAALKPD LILGSKLRVD ESYDQLSQIA PTVLSIRPGF 
PWKENFLLTA DALGLEGKAV EVLNEYQTHV DAVRETIDGS PEISLVRFMP GRTRLYGNLS 
FIGAILKDLG LSRPEIQNID DLAVEISPEN ITDANGDWIF YSTYGKPEAT EQDNILSNEL 
WHNLPRRPRR SCPGGQ 

> RXA01640 (1-3318, translated) 1106 residues 

MFAPPEGDDT DEVRRTYLRH LGALRAKATD HAAMQRRHEW HRHPDPATLW STLGTRRMWE 
RTQDDQDCLE IRFGLGVTRL DPAINVSDSG APEDLDPVCA VSLRHTIRDV GSVQSMPVSV 
QLQAFRFIGL NGAGAHDLAR ALVVQLLYHH GPEVVGIKAI GESGWEWLKW VPHTRDPEKA 
AFRILLVDSV LTNGTESFID DPQWTTIINV GAQTSTALGQ LAEDEGLLLH VDKRLHVATA 
HGAEELGTPD AVSAELAEVF GRRLTAFRRT TTAHAASSGE LLSLLGIDDV EHLTPETLWM 
NKRTQPKTRL AVPLGLNASG RPMVLDLKES AHGGMGPHGL CIGATGSGKS ELLRTLVLGL 
TITHSPEELN LVLVDFKGGA TFLGFEQLPH TSAVITNLEE EPVLVERMHD AISGEMNRRQ 
EALRQAGGCA NVDEYNQRDG VKPMPALLIE SDEFSELLGQ HPDFADLFVA VGRLGRSLHI 
HLLLASQRLE EGRLRGLDSH LSYRIGLKTF SASESRQVLG ITDAYQLPSQ PGAGFLKSDV 
DTVTRFQASY VSGPIMRRHH LAPTQSRVRL FTSWEEPKEE VIVEQSTETL IDAVVARAIS 
AAKLRGLSAH RIWLPPLPAE VSIGALADDV GELSAVIGMI DRPYQQRQDP LLI DFSLTGG 
SGHWAICGGP QTGKSTALRS IVISMAATHS TENIRFYVLD LSGTSLENLS RLPHVAGVAG 
RKDPEKVRRV VDEVRGLINH PEQRHTFLIV DGWHTITQEF DELFDAFVDI AANGLASRVH 
LVLSTQRWSS IRPAVRDLVT GRIELKLGEA MDSVIDRKAQ LRIPSKPGRG LNLDKEHILI 
AHASGQDIAQ VCVMADGQGW QQVPQLSVLP AHILLHELEL SATPGIPIAR GGAELSTLTW 
DPESSRHLLA FGSQGCGKSS LIRTIVTGLT IVGREKARLV FFDLRRTHLG LVPEDMLAAY 
CATSTAVHNT IKDMVATLSA RLPGPDITAQ ELRDRSWWQG PDI YLVIDDY DLLPAGTLHP 
LREI IPHARD VGLHIVLTRK AG GAS RAL Y D PVMSEIKDQS PHVVLFDADR DEGAILGIKP 
TAQPPGRATM SIRGENIGVA QMAPHR 

> RXA01653 (1-939, translated) 313 residues 

GSDLQASRGL LEDDAVQNNT ETSVFTDSSK VHAINHHGKY FDVPGIAITE PSVQRTPVIY 
QAGASPRGLK FAGENAEAVF INSSTVEAIT KTVAKI RAAA VAAGRDPHAV KIFAMQTIIT 
GETEADAQAK LEEYSRYIDP VGGLTLMSGW TGADLSQYDL DEPITNIESN AIQSTAATIS 
NGTGEGAWTV RKLGEATGIG GFGPVLVGSG ANVAAELARI QDLSDVDGFN LAYAITPGTF 
EDVVDFVVPE LQKLSRYKTE YAPGSLRNKL LGKGDRLDDT HRGASYRLGA RNSTATIDLS 
SISAQLVSQG AHS 

> RXA01654 (1-996, translated) 332 residues 

MSPSANAAEA PASEWVNTTA IVDQANAQLS QFGVSLDRSA AELFDDQANS QIDAALSPYA 
DKVPTSGGQV VEQSLQVVEQ EVQKALPNYE IRTDLQSQVM GATLGEVLHR VPGSWFDAPA 
VPEESRIVEE QGKSLYGPGT PI YLNGNSMC TLAVTGTDAD GRKIGITAGH CGKSGDAVRS 
ADSFWVGDTG TVVYNAPNAD YSVIEFGSNA ELSNTYNGVT ANAVGGGVTN GQEVCKNGVA 
TGYTCGLVWT ADERMTMSQV CAGRGDSGAP LIADGRVVGL VSGGVIPDYN LACATPLQGP 
FFMPTLSVNM DTVLTDLDSQ DLPGRGFQPT AG 

> RXA01664 (1-822, translated) 274 residues 
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MTVLISPSTL AESIHAGKKQ TVLAAFWAPI EGAGRTVFCS EHIPTSIFCD PALELSGVPS 
SEDGRNPLPP LNVLARSFRT WGLNTDREIV FYDQGRGLFA ARAWWILRWA GMPNVRILDG 
GFQKWEDHEL GHAGGPGNFP HFCNVRPNPG QLSVATIEDV KAHQGILIDS RDEQRFAGRS 
EKLDLKAGHI PGAININAKS LLEDDFTFKS PEEIRQIFAD KGVTSGENVI VYSGSGNHSS 
QLLAGMEHAG LTGASHYFAG WSQWSANPEN PIEA 

> RXA01668 (1-1716, translated) 572 residues 

MSSFNPTTKT NEAMQAALQQ ASSAGNPDIR PAHLLAAILE QTDGVAAPVL MATGVDPKEI 
LAEAKKLVAS YPKASGANMA NPNFNRDALN AFTAAQELAG ELGDEYVSTE VLLAGIARGK 
SDAADLLTNK GATYDAIKEA FPSVRGSQRV TTQDPEGQFQ ALEKYSTDLT KLAREGKIDP 
VIGRDQEIRR VVQVLSRRTK NNPVLIGEPG VGKTAIVEGL ARRIVAGDVP ESLKGKTLIS 
LDLGSMVAGA KYRGEFEERL KAVLDEIKGA NGEVVTFIDE LHTIVGAGAS GESAMDAGNM 
IKPLLARGEL RLVGATTLNE YRKYIEKDAA LERRFQQVYV GEPTVEDAIG ILRGLKERYE 
VHHGVRIQDS ALVAAAELSN RYITSRFLPD KAIDLVDEAA SRLRMEIDSS PQEIDELERI 
VRRLEIEEMA LSKESDAASK ERLEKLRSEL ADEREKLSEL KARWQNEKTA IDDVREMKEE 
LEALRSESDI AKRDGNYCRV AKLRYGRIPE LEKQIEDAES KVEVNENAML TEEVTPDTIA 
DVVSAWTGIP AGKMMQGETE KLLNMERVLG NP 

> RXA01691 (1-567, translated) 189 residues 

MASQQIRYPF SAVVGQDELR LALILTAISP RIGGVVIRGE KGTAKTTTVR AFAGLLGDAP 
LVNLPLGSTE DRVVGSLNME TVLTTGRAEY QPGLLAQADG GVLYVDEVNL LADHLVDALL 
DAAASGRVSI ERDGISHSSP ANFVLVGTMN PEEGELRPQL LDRFGLAVDV AASTNPEVRV 
EIIRRRLDF 

> RXA01728 (1-975, translated) 325 residues 

MAD AVE REV F GYPPDATGLN DALTGFYERR YGFGPNPESV FAIPDVVRGL KLAIEHFTKP 
GSAIIVPLPA YPPFIELPKV TGRQAIYIDA HEYDLKEIEK AFADGAGSLL FCNPHNPLGT 
VFSEEYIREL TDIAAKYDAR IIVDEIHAPL VYEGTHVVAA GVSENAANTC ITITATSKAW 
NTAGLKCAQI FFSNEADVKA WKNLSDITRD GVSILGLIAA ETVYNEGEEF LDESIQILKD 
NRDFAAAELE KLGVKVYAPD STYLMWLDFA GTKIEEAPSK ILREEGKVML NDGAAFGGFT 
TCARLNFACS RETLEEGLRR IASVL 

> RXA01795 (1-435, translated) 145 residues 

VLIVGIRRDT GFDFKHPAPT HGPRGDMPYK TAGEALKGVK DVPTNNNHMK IMPRTVEVLK 
RIPEGENFTA I PKDDPYYVK GMISHVYRRL HRDEPSKTLI AGGGGGTWGY HYEKNRALTN 
RERARIQSFP DDFEFLGSNT QVRRQ 

> RXA01802 (1-831, translated) 277 residues 

MGDQDIIGKE SKQMDFRLVA TDMDGTLLNT HHEVPEKFWD ILEQMRAKGI AFAPASGRQL 
ATLQKQFGHA GEPISYIAEN GTVVVHDGEI ISLTTIDSDT VHSIIDAVRA SDIDMGVVVC 
RPERAYVERN DEAFRAEGLK YYVSIEEVQD LHEAVNNEVI KVAI FTFQDA EKDCAPIIRA 
ASPNANVVVS GQHWVDVMDP SANKGQALAA LRDALGLEES QTLVFGDYLN DTELIKAAGK 
SYAMSNAHPD ILELADEIAP SNIEEGVIVV LEKLLNG 

> RXA01828 (1-1422, translated) 474 residues 

VNRSIRITSL FSLLLILVLV ANLTWIQAFR DDDLAQNPLN ARGFLEAKST PRGQISTGGQ 

VLAESSQDDQ GFYQRSYITN PTAYAPVVGY LSDVYGAAGL ELGYNSILNG SDSSLFTSQW 

LDVISGSPTH GANIELTLDP NAQQTAYEQL SQSGYEGAVV ALRPSTGEVL AMASSPSYDP 

NQIVDPATAE DAWAEYTSTE GAPLLNHATQ ESLPPGSIFK I ITTAAALEN GYSADSTVTA 

EAAVTLPGTN TTLTNYGGQT CAGGGTTTLL TAFQLSCNTA FVETGIDVGA DALRASAEDF 

GVGQTYSLGL DNVPGGLGEI PDDAALGQSS IGQRDVQMNV LQAAVMAGTV SNGGVRMEPY 

LVSRVTGQDL SELSTHKPKS VGGVEPEIAE QLKTLMEASE RNTSGYTGIQ IASKTGTAEH 

GDENTPPHTW YVAFNNDIAV AVLVKDGGGF GTSATGGQVA APIGRAVLQA AGGF 

> RXA01829 (1-1323, translated) 441 residues 

MNTLERLKLR RTEMWLLILA TLVVSIMFIS LELAMGNELG THILMLMGGY IGIFIVAHLA 

MAWVAPFADQ IMLPVVAVLN GIGLVMIYRL DEATGYSTVN SQLMWTVVGV TLMVAVLLLL 

RDYKSLSRYS YLLGVVGIVL LALPLVWPQP GGVEARIWIW LGPFSIQPGE FSKILLLLFF 

AQLLATKRAL FTVAGYRFLG MDFPRLRDLA PILVVWALAI LIMAGANDFG PALLLFTTVL 

AM V Y L AT G RG SWLLIGAVLV AVGAFTVYQV SSKIQERVQN FVDPVAHYDT TGYQLSQSLF 

GMSWGGITGT GIGQGYPNMI PVVHSDFILA AIGEELGLIG LAAI IVLFGV FVTRGMRTAT 
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LARDSYGKLV ASGLSMTIMI QIFVVVAGIS SLMPMTGLTT PFMSQGGSSL MANYILMAII 
LRISDSARRP VMSKQASEVA A 

> RXA01838 (1-819, translated) 273 residues 

QHLSGGRVDL MMGRGNTGPV YPWFGKDIHQ GIPLAIENYH LLRRLWREDV VNWQGKFRTP 
LQGYTSTPAP LDGVAPFVWH GSIRSTEIAE QAAFYGDGFF HNNI FWNKEH TAQMVNLYRQ 
RFEHYGHGQA DQAIVGLGGQ VFIGDSEEEA KKTFRPYFDN APVYGHGPSL EDFSRLTPLT 
VGTAEQVIER TMEFADWVGD YQRQLFLIDH AGLPLEMVLD QIERLGHDVV PEVRRRMEER 
RPDHVPSNPP THQSLKANRN SPYFQINPGQ PTE 

> RXA01848 (1-744, translated) 248 residues 

MGEEDSTPGR RSKAYSRQGA DVRPMKGGHG INLVGTLMAA TERGANIVEG VVDFRPTDLR 

GSLRRGREAN LIVFVVDTSG SMAARSRVRA VTGTITSMLN DAYQRRDKVA VIAVNGNKPT 

LVLNPTNSVE QAQQKLKDMP MGGRTPLAEG LLMAKDLMAR ELRKEPGRRA ILMVMTDGQD 

TSDAGEAGIA TAAETVVKSR LSGNVVIDCE GRLKVRKERA GVLAEMLGGV CVRLRDLNSE 
HIKMVINA 

> RXA01849 (1-450, translated) 150 residues 

LPGVELPDLI LSQIAWLCAR IEVDGMRADL VITRTALAHA AWAGRTVVTE EDVEIAARLA 

LPHRRRRNPF DAPEMEERKL QETLQEARDF FKDNEDKGPA AKITDEETGA EAFTDTDNPT 

EEDGLQGTAQ AKAQTTGKVG TAGSGDPFRS 

> RXA01868 (1-1611, translated) 537 residues 

VEKDSSSNES VAYVIQSGLG LPDEAYYREE AHAETLAAYK EHVERMLGYL DNSRLFGLSA 

ASAAARIVAL ETEIAAGHWD VVKTRDAVAT YNPTELGALP PKVRTLLSSA GLPDQRLVSM 

MPSYLDHLNG LLVDDRLPDW QLWATWHILR SRAGLLTEEI SQANFDFYGT KLSGATEQKD 

RWKRAVGLAE RMVGEEIGQR FVERHFPASS KEHMLELVDY LVAAYRDRIS NLEWMTPATR 

ERALEKLGKF NAKIGYPDKW RSYEGLEFGS DLVDNSRKGS AFLHDYELGK IGKPADRDEW 

VTTPQTVNAF YNPVVNDITF PAAILRAPFF DPEAEAAENF GAIGAVIGHS IGHGFDDQGS 

QYDGDGNLNS WWTDEDRSAF EQLTSRLVTQ FSGLVPAVLT SEGIDTDGVN GEFTLGENIG 

DLGGLGIAVV AYEKYLADRG QTFETSPVQK FEAEGAEEGL AEQEFNGLQR LFLSWARVWR 

TKIRPQMAVQ YLAIDPHSPA EFRCNVIAGN VAEFYEAFDV PEDAPVYIKP EERLAIW 

> RXA01869 (1-303, translated) 101 residues 

MKDLYRFVNG LWLDTHIIPD DRAVDGTFHK LRDDAEEDVH EIVKEDTGRA GTLYASFMDT 
DAI NAAGVAP LDADLNRLSV ANSSFSQLLS ANWTVKALAR Q 

> RXA01885 (1-801, translated) 267 residues 

MTTKPIIPES THSAERAGGH WILARLGKKV LRPGGRETTQ FLLENLSLTG ATVVEFAPGL 
GVTARDILGK GPARYIGVDS DADACANVRA ILPAGPHEVR NTNATDTGLE SDSFDVVIGE 
AMLTMQTDKH KLELMREAAR ILKPGGLYGI HELSLVPDNV STAVKEDIAK ALARS I KVNA 
RPITVPEWAA LAREAGFDVI NIRQADMALL SLKRNLKDEG LKGVFTIVRN VISQPDLRKR 
VLGMRKTFTE HKDHLGAVGI ILQKRAQ 

> RXA01914 (1-426, translated) 142 residues 

MAKNAYSTTA PTKVSKDATL PVRGTVAELK LEKKLPKKID AIIVAI FEGE DSIELAGGEI 

LDFI FSTEQQ ADILTQLEAV GAKATANSIT RVPGTDVAPV IAVGLGKADL LDDETLRRAS 
GTAARSLGGF ENVATTIGDL GL 

> RXA01918 (1-414, translated) 138 residues 

MTPDLAAFLD KLYAEGQEFD AEQPDRLDRR RNLESESAAL LRSLIYGISP KSVLELGTSN 

GYSTIWMADV VNLTTVDNDP ERSLDAAANL RAAGVEEKVQ RIVADGATVL ADSADEQWDF 
IFLDAEQSLY VNWWPDLQ 

> RXA01932 (1-897, translated) 299 residues 

MLLHPDAQFY IDTLPTLSAE EQVSFGKDAP VSEADATHVA TDQDIAGVPV RVYTPLSGAG 

DLPCLVYFHG GGWSGGTLNM IDATVHSLVV GLPIIAISVD YRLAPAHPFP AAI DDAFAVV 

SAVLDGVSGL SIDTSRVAIG GDSAGGNIAA VTAQQLRERA VGSTPVLAHQ VLIFPVTDVS 

TTSTPSYLTF GKDCYLTKDA MERYIEQYAD GHDRTDPRLS PLLASDLSDL PPTTIVYGEC 

DVLAHEVRAY GQALLEAGNS VTMTEFKGQI HAFINLGGIS SDARAARRLI RAELEAALC 
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> RXA01933 (1-603, translated) 201 residues 

MSKTRTFLFD LYGVLIKEHG AAQFERVARA VGEPSKNDKL HEVYESLRLD LDAGRVSEVN 
YWNQIKLLVG LEFLDIQEVI AADYRGLYER DQDMVDYVLS LKAKGHRIGI LSNIPEGLAK 
LLKEHNSEWL DQLDAVTLSC DIGAAKPEPK SFHVALEALG EKAEDVTFID DRVRNIEAAR 
EEGLSTIHFT GLDSLKESIQ E 

> RXA01934 (1-558, translated) 186 residues 

MTPQPLILPF GDKVPRIHES AWIAPNATII GDVEIGPDAS IFYGVVLRGD VNKITIGART 
NVQDNCVLHV DGDAPCTLGD DVTVGHMALV HGATVGNGTL VGMKSALLSG SHVGAGALIA 
AGAVVLEGHE I PAKALAAGV PAKVRRLLDD AQSQSFIPHA GRYVETSKAQ ASI AEALSLD 
EVRVRE 

> RXA01967 (1-1143, translated) 381 residues 

MRIQSPMEIS WSEAVREGGE HSARRCGDMA VSALAKPNPI IDDDPEGNPD VCMYTWIVEC 
PGATAVLLWI NGVFDHERIE ESEMTRLEGS DLWILSLRMP SDWRASYTVN AWSGDGVAPW 
REAGDRMHIR KAAMSGGRPD SRAMGHIMDS SLVEGPDALP DCWVAASTSV KVVEETVAGE 
HFWFYEAPVK APLLVLFDGQ HWNNSMNLPA QVDAAIAIGL LPPVSLLMID SVNTERRWDS 
VGVPGGQVDV LIDALLPHVR ETYNVSARGE DTIVTGASFG GLASLWALAL SDGEVGHAIA 
QSPSLWRFNV ADALSAAEQW SSIHLQAGKY EGEMLRLSHQ LAEDLSGDIR EVRVRGVHGG 
HDWAWWRVHM LTELTRLLKT L 

> RXA01971 (1-831, translated) 277 residues 

MSKKKPRPIP VPAQFIPGLI DAHTHLASCG GDLAGLVERA KEAGVEKLCT VGDGLAEAEL 
ALEAAQQFGN VFAACAIHPT KADQL DGAAR ARLTQMAADP NCVAIGETGL DSYWIKHDPE 
DTAALDVQEE ALRWHIDLAI SADKPLMIHN READADLMRV LADAPPPKDT ILHCFSSPLD 
VAKEALDRGY VLSFAGNVTF KRNEELREAA RIAPISQILI ETDAPYMTPE PFRGSRNEPS 
LIGHTALCIA EVRGMAVEDV AAALNENFDR VYGVTNL 

> RXA01993 (1-366, translated) 122 residues 

AGTGAQDGDR SQGVNGYVMN TITPDSDRFS HYFWAFMRNY RLESQTITTQ LRDGVSGVFK 
EDEDMLTAQQ DAIDANTDYE FYSLNIDAGG MWVRRILEEA LSKEGRLDIP TTFPRATPKP 
EA 

> RXA01994 (1-975, translated) 325 residues 

MNSQWQDAHV VSSEIIAADI RRIELSPKFA IPVKPGEHLK IMVPLKTGQE KRSYSIVDAR 
HDGSTLALSV LKTRNSRGGS EFMHTLRAGD TVTVSRPSQD FPLRVGAPEY VLVAGGIGIT 
AIRSMASLLK KLGANYRIHF AARSLDAMAY KDELVAEHGD KLHLHLDSEG TTIDVPALIE 
TLNPHTELYM CGPIRLMDAI RRAWNTRGLD PTNLRFETFG NSGWFSPEVF HIQVPELGLH 
ATVNKDESML EALQKAGANM MFDCRKGECG LCQVRVLEVD GQVDHRDVFF SDRQKESDAK 
ACACVSRVVS SPSSSPTSTI TVALS 

> RXA01997 (1-390, translated) 130 residues 

MTINEKIASA FNNQVTAELE ASMVYLQLSY VLDDLGLTGM RDWMKAQSKE ELEHAQKFAQ 
HLLDRDYTPQ IGDIAPPKLD VTSAIEAFEA SLAHEQKISG LIRELAAIQD AEKDYDSRAL 
IDWFLNEQIE 

> RXA02000 (1-504, translated) 168 residues 

MKVTQSTFLK SVAAFTVAAL TLTISSCSSG EDTSASSTDT ENSSTQAAAS PPLAPCELPA 
DASAEEEVEG THTGEDISVA PEIGTGYREG MTPVQTQGYA VATANPIASE AACAVLREGG 
TAADALVTAQ FVLGLTEPQS SGLGGGGYIL YYDAEANAVT AIDGRETA 

> RXA02010 (1-447, translated) 149 residues 

MVFTLADSVS QVALGPSWLD PMELLSGSGP FGSFILPAML AIVFIESGLL FPLLPGDSLL 
FTGGLLANQA DPFAPLWLVL ILCPIAAILG DQVGYWIGHK FHPRLVNRPD GRIFKQEYLK 
QTEDFFEKHG PVTIILCRFV PIVRTYAPL 

> RXA02012 (1-669, translated) 223 residues 

FTMTLSERKL TTTAKILPHP LNAWYVAAWD YEVTSKKPMA RTIANKPLAL YRTKDGRAVA 
LADACWHRLA PLSKGKLVGT DGIQCPYHGL EYNSAGRCMK MPAQETLNPS AAVNSYPVVE 
AHRFVWVWLG DPTLADPTQV PDMHQMSHPE WAGDGRTISA DCNYQLVLDN LMDLTHQEFV 
HSSSIGQDEL SESEFVVTHT EDSVTVTRWM HDIDAPPFWQ KNM 
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> RXA02016 (1-777, translated) 259 residues 

MSNFETFLWV AYPWLCIAAY IIGISWRWRA DQFGWTTHSS QIYESKLLRI ASPLFHWGMV 
FVVIGHLMGL AIPKSWTQAV GISDAAYHLI ATIPGTIAGI AAVLGLIGLI IRRVINKTVF 
LSTSRSDKVM YVLLGAAILS GFIATVSTQV FGGAHGYDYR ETISPWVRQL LIFNAQPELM 
ADVPWEFKVH IVAGFTLIAL WPFTRLVHAF SAPVGYVTRP YVVYRTRDTT SEPARQNVAW 
EPIRSVKNQL DNDSKWHGA 

> RXA02017 (1-684, translated) 228 residues 

MRTHTGKIPD HFVPRISMTE EQRRVVFMLN SLLLDYPEEG FVDKLNAVEA QLDVLPLPVA 
AHVVE FLDAA RVAGLRAMQE AYVETFDQRR RCSLFLTYYA VGDTRQRGTA ILTFRQTLQQ 
LGFESERDEL PDHLCVVLEA AALADSSLFD AATQVLSAHR DGIEVLRAAL DNLDSPYRYL 
IMSLCQALPE IDEETANSYM ELIRSGPPAE MVGIGTPLPF PTSQPDIH 

> RXA02018 (1-1050, translated) 350 residues 

RICEHCLNPT CVSSCPSGAM YKRAEDGIVL VDQDQCRGWR MCVSGCPYKK VYFNHKSGKA 
EKCTLCYPRL EVGQPTVCSE TCVGRLRYLG VLLYDADRVA EVAATPDEKD LFEAQKTLFL 
DPHDPQVIAD AQRNGIPHSW LEAAQNSPIY DLIFKYEVAL PLHPEYRTLP MVWYIPPLSP 
IVDEVTASGN DGEDHKILLT ALSTMRIPLE YLAGLFTAGD TRPVEKSLRR LAAMRSYMRD 
ISLGREPQEE IAEAVGMTGK VVQEMYRILA IAKYDDRYVI PTASPETPRG ISSLDPFGDV 
DPARATEQLN IGLGEGAPEA CGTGAPSGKV SLTSWNVGER PAAMFPPRKD 

> RXA02048 (1-1374, translated) 458 residues 

MRRLRSTPVP GTRDSYTGID FNLGFHIRRY ELDLTYRVAP NLLMGTATLH MDNYRALDAL 

TLDLGGSLRV EKVTAKGTAG THIQVARFRH AGRKLRITFR NQIPVDQEFS LTIRYRGNPR 

PLRSEWGMIG WEELDNGALV AAQPNGAPSW FPCDDTPDEK ALFDVHFHTD NGYAAIITGD 

LISKHVSGSM TTWHYQSREP MAT Y L AAVH V GEYDTVSLGV SESGVVVEAY VPVGDAALRA 

RILEDFAKQV DMLDAYEKLF GPYPFRSYRV VITEDELEIP LEAQGLSSFG ANHATGEGTW 

ERLIAHELSH QWFGNSLGLA QWNDIWLNEG FACYAEWLWF EAAGVKSAAE SALEFYRGLE 
ALPKDILLAN PGAKDMFDDR VYKRGALTVH ALRELLGDDA FFKAVRSYVA EGRHGLVEPR 
DLKRHLYAVS TDHAALDAVW QSWLRDLELP EFPSGGLD 

> RXA02052 (1-792, translated) 264 residues 

MGTTEIPETP TRVVVIDSPH LDALLALGIT PVGATESGSE NGFPAYLADE LKDTESVGLT 
SEPNLEKIAA LDPDLI IGAK VRHEAIYDQL SDIAPTVMSE GSGTNWNEQA E I TAAAVNKS 
DEMDKLISDL DTRATELGEE IGADGQTASM VRFRTDNFRL YGPETFSGSV LEQVGFDLGE 
RDWNEYSMME LSSENFGQI D GDLIFYTIPG SPEATTYPKI SELWVDSPAV RQGRTYEFED 
ETWMVGIGVL GANEILDDLE ETLS 

> RXA02064 (1-639, translated) 213 residues 

VSNAFEYLRT YVESTTETDA AVARAREDAA EFGLPAPDEM TGQLLTTLAA TTNGNGSTGA 
IAITPAAGLV GLYILNGLAD NTTLTCIDPE SEHQRQAKAL FREAGYSPSR VRFLLSRPLD 
VMSRLANDSY QLVFGQVSPM DLKALVDAAW PLLRRGGALV LADALLDGTI ADQTRKDRDT 
QAARDADEYI RSIEGAHVAR LPLGAGLTVV TKA 

> RXA02083 (1-1410, translated) 470 residues 

MEMVMKNKRV AIIGAGPSGI AQLRAFESAE KQGHEIPELV CFEKQDTWGG QWNYSWRTGT 
DSYGEPVHSS MYRNLWSNGP KEVLEFAEYS FDEHFGKPIS SYPPREVLWD YIAGRAKKSN 
VEKYIKFAHV VRWVS FDEAT KLFTVTVENL RTGETSSDTY DNVIVGAGHF SFPNVPHFDG 
VETFPGQIMH AHEFRGAEAV ADKDILLIGA SYSAEDIGTQ AYKMGARSVT FSYRSNPMGY 
EWPEEMTELP LVERFDGSEV HFVNGEKRKV DIVVFCTGYL HHYPFMPSEL TLSSPNNLYP 
DTLYRGVVSE ANNQLFWLGA QDQWLTFNMF DAQAWYVRDV ILGRVALPSK EAQRNHMDKW 
LSRFEGLKSE NDQIDFQCDY VEDLIDQTDY PSFDLKEVAN ILKGWVKSKE EDILNYRDYT 
YTSVMTGTTS VEHHTPWMIE LDDSLERYLS EPQEDEARQV YRGKKVRDKA 

> RXA02092 (1-1638, translated) 546 residues 

MANSAAGSVL ADEMVVPTST GFVKGVKGPG LKTWRGIPYG RNTGGKYRFR APRPAKKWDG 
VRDCSMFGEV ASQPTYSWTD KIRGSEDCLN LDVVRPDSEE KLPVVVYLHG GSFIMGSSSE 
KALRGYNLVT NMNVVYVSVN FRLGALGYLD LRSVGEDCVA NPALHDQLLA LQWVSRNIKA 
FGGDPDNVTL MGESAGAAAV VALMCVPAAG GLFHRAIAQS APVISVHSST QAKFWARELI 
YRMALPRETT LDELRQESAD DLVRAGQSMM WRSGELLQLN SCYGPTVDC-S LLPEHPLTMF 
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EQGRQHRIPF MIGTNNGETS FSKAFYLRSS ARRRSALRML SVYDPHNAER VVSAYGGGEA 
RTDFSELLAD ALFWAPSVRL AQSHASQDED TWMYRFDYAP QSMRKLGLGA IHSFELNAVF 
GDHESSRSMN LAKIAGGMDH LDKVTELVQE HWKQFIYFGR PGEEWKAYRG RSDTEPGRAT 
FVIDINSRIA WDPRQDKRTA WENYDMLEWG TGRPDLANEL DFIEPEETEE EQQLKWLSLM 
QFFGSR 

> RXA02098 (1-1746, translated) 582 residues 

MDAT FWIIGL VVLVVLAIII VLIVGNQRGK SKTVSFEKPE ENKKELTQQE KSGNYQAQGG 
FNFAPAKQTE EPVLREGQDL GAPKAETTPI VPPVVIPPAA PEEEKAPEQS TETFAAQKPA 
EEAPATPEPE TSDDVVEEPE VKEPEVKEVV AVEPEVETEE PAVVEEPAVA EEPAI VEEPA 
VAEEPAVAEE PAVAEEPAIV EEPAVAEEPA VVEEPAVAEV PETIEEPAVE ELAAVAEVTE 
AAEAAQVAVE SAEAALEETP VPDVEPEPAA EPIDEIVPAA GRIGKLRGRL SRSQSVFGKS 
VLGILSAGDL DEDAWEDIEA MLIKADLGAK ITARVVDELR DKIAEHGVGS EAEARAMLRA 
SLIDACRPDL DRSIKAMPYE GKPPVVLVVG VNGTGKTTTT GKLARVLVSM GHKVILGAAD 
TFRAAAADQL ETWGRRVGAE TVRGAEGADP ASIAFDAVAK GVERQADVVL VDTAGRLHTS 
TGLMDQLGKV KRVVEKKAVV DEVLLVLDAT VGQNGMQQAR I FREVVDITG VVLTKLDGTA 
KGGIVFQVQE ELGVPVKLVG LGEGADDLAP FEVEGFVDAL LG 

> RXA02101 (1-1263, translated) 421 residues 

MSRISELLNN HGVDLSWQEA AYQDFHEHPE LSGFESETAD RIQKYLERFD CEVIPNVGGY 
GILAVFRNGS TDPGAPVALM RADFDGLPVK EITGVPFAST RMRPHDGANV HVMHACGHDV 
H VT ALL GAC A ILDERRDAWE GTFIALFQPS EENSQGANKM VAGGLVDLIP RPDVCFGQHV 
VPGAAGTVMS MPGGALAACD SIEIRIQGRS AHGSMPHNSI DPTYVAAMIV VRLQGIVGRE 
VSPEDFAVIS VGTLQSGNTN NTIPASARLV LNCRFYNDKV KHKVYRAIER VVRGECLASG 
IEEEPVIEYF AHGDLTNNTP VVFDTVRPVF DDVFGEDSID AYRWTASEDF PSIPKAFNSP 
YLYWTIGVTP RDQWTEAVER D RV AS D V PAN HMGDFLPDYA PTMSAATRAA AAALLTYLGT 
N 

> RXA02105 (1-291, translated) 97 residues 

MVGTISTYIA FNGNTTEALK HWQEVFGGEL NLLTYGQLTL EGMPFDPPAD ALAHGVLTLD 
NGGLISGSDS FEGEMLVKDT AYSMLYNAES VEDGRAR 

> RXA02111 (1-1284, translated) 428 residues 

MTTSITPSVN LALKNANSCN SELKDGPWFL DQPGMPDVYG PGASQNDPIP AHAPRQQVLP 
EEYQRASDDE LHRRIREAKD TLGDKVVILG HFYQRDEVIQ HADFVGDSFQ LARAAKTRPE 
AEAIVFCGVH FMAETADLLS TDEQSVILPN LAAGCSMADM ADLDSVEDCW EQLTSIYGDD 
TLI PVTYMNS SAALKGFVGE HGGIVCTSSN ARSVLEWAFE RGQRVLFFPD QHLGRNTAKA 
MGIGIDQMPL WNPNKPLGGN TVSELENAKV LLWHGFCSVH KRFTVEQINK ARAEYPDVHV 
IVHPESPMPV VDAADSSGST DFIVKAIQAA PAGSTFAIGT EINLVQRLAA QYPQHTIFCL 
DPVICPCSTM YRIHPGYLAW ALEELVAGNV INQISVSESV AAPARVALER MLSVVPAAPV 
TPSSSKDA 

> RXA02118 (1-342, translated) 114 residues 

MSDQLAPCPE CSSEYTYENG GVLVCPMCAH EWVEGEVAEE TATVIKDSVG NILNDGDSVS 
IVKSLKVKGG GAIKIGTKVS GIRLLEEPVD GHDIDAKVPG FGQMRLKSSV VKKA 

> RXA02120 (1-762, translated) 254 residues 

MSDLKSLATK FASDHESGKL LVLPTVWDTW SAGLVEEAGF SGLTIGSHPV ADATGSSDGE 
NMNFADYMAV VKKITSAVSI PVSVDVESGY GLSPADLIAQ ILEAGAVGIN VEDVVHSEGK 
RVREAQEHAD YIAAARQAAD VAGVDVVING RTDAVKLGAD VFEDPMVEAI KRIKLMEQAG 
ARSVYPVGLS TAEQVERLVD AVSVPVNITA HPVDGHGAGD LATLAGLGVR RVTFGPLWQK 
WLAATSAQQL KGWA 

> RXA02126 (1-321, translated) 107 residues 

MGQKVTAGRD ILGEFAPKSA ELNDDVLFGQ VWSRESELSP RDRSIVIVTM LMASGVLDSA 
FESHVQRAKD NGVTAEEIAE IITHVAFYAG WPKAWAAFRI AKDIYTK 

> RXA02192 (1-522, translated) 174 residues 

I PDIGFGVFQ TPPDETRNSV NAALEAGYRH I DTAAAYGNE REVGEAIAAS GIGRDEITIE 
TKIWVTDYGF EETLHAFDKA TGKLGVDTLD ILILHQAVPS SFDRTIAAYK ALEKLLFDGA 
VRAIGVSNFM PEHLDKLLLE TSIVPALNQI ECHPYFQQRD VLARNEQLGI LTQA 
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> RXA02214 (1-609, translated) 203 residues 

MSPTVLPATQ ADFPKIVDVL VEAFANDPAF LRWIPQPDPG SAKLRALFEL QIEKQYAVAG 
NIDVARDSEG EIVGVALWDR PDGNHSAKDQ AAMLPRLVSI FGIKAAHVAW TDLSSARFHP 
KFPHWYLYTV ATSSSARGTD VGSALLNHGI ARAADEAIYL EATPTRAAQL YNRLGFVPLG 
YIPSDDDGTP ELAMWKPPAM PTV 

> RXA02215 (1-867, translated) 289 residues 

AQELLVKLLP HSGNALRIGI TGVPGVGKST FIEAFGLHLI EQGHKVAVVA I DPSSTKTRG 
SILGDKTRMS KLSNAENAFI RPSPSAGTLG G VAKAT REAM VVFEAAGYDT IIVETVGVGQ 
SEVAVSHMVD IFTFLALSGA GDQLQGIKKG VLEMAELVAI NKADGPNEKP AKRAARD LAS 
ALRMVRSPDE LWHPPTITMS AVEGTGVDTF WHHVQNHHKT MVEAGEFDRR RRDQQVGWTW 
SMVHETIRMR LENDPGVQVV SQDMERALRK GSTTPTLAAQ NILEAFDKA 

> RXA02264 (1-120, translated) 40 residues 
MIPGEYILSS ESLTGNVGRE AKTIEI INTG DRPVQIGSHF 

> RXA02265 (1-300, translated) 100 residues 

LHITPREQEK LMIVVAADLA RRRKDRGLKL NHPEAVALIT YELIEGARDG RTVADLMSWG 
STILTRDDVL EGIPEMIPDI QVEATFDDGT KLVTVHNPIR 

> RXA02274 (1-1602, translated) 534 residues 

YAAIGEEVAF GGGKVIRDGM GQNGTLVRDV DIPDTVITNV IVLDYTGVYK ADVALRDGKI 
FRIGKAGNPN VMENVDIVIG VATDIIAGEG KILTAGGIDT HVHFLGTDQV NTALASGITT 
MIGGGTGPSQ ASMATTVTPG QWNTYNMLSA FEGMPMNFGI LGKGHGSSKS PLAEQVRAGA 
IGLKIHEDWG ATPSSINTAL EVADDMDIQV ALHSDTLNEA GFVEDTIEAI AGRVIHTFHT 
EGAGGGHAPD LIRVAALPNV LPASTNPTLP YTRNTVEEHL DMVMVAHHLN PDIPEDVAFA 
DSRIRAETIA AEDVLHDMGI FSITSSDSQA MGRVGETITR TWQVADHMKR TRGSLTGDAP 
YNDNNRLRRF IAKYTINPAI AHGVDYVVRS VEEGKFADLV LWDPKFFGVK PDLVIKGGLM 
VNSLMGDSNG SIPTPQPRTL RNTWGAFGQA VSRSSITFLS QDAIDANVPD LLNLRKQIRG 
VRGVRNLTKR DMKLNAEMPD IRVDPETYQV FVNGELITSK PAETVPMARR YFLF 

> RXA02275 (1-471, translated) 157 residues 

MIITAIDTNI YDEPEFVEGR DVIGVRFEDL VLDKRIQRVA LPGGEELGLR LNHGHPILRE 

GDVLKADDKT VFVVEIIPTD VLVITPSDIH QMGFVAHSLG NRHLPAQFS c< PGELTEKAAM 

IVQYDHTVVS FLDEHGIEYQ RTELVPPIPF RHSGHTH 

> RXA02276 (1-678, translated) 226 residues 

MDLDADFLLL HLSDSALPTG AFAHSFGFET YMDAERITNA EEFQDWLKVL LKVQLTSSDA 
LAMRMFYATP TVSELKRLDE RL FAG T PARE I REANARMG I RMAEIVAETY SVPLIVEYLE 
LIQHRELSGH PALALALATH SAGIDVDRAI HAHLTATVSS LIQNAVRGIP LGQMAGQRVM 
FAMREH I GAA VKRSANLDEI DFCSGDPGLD ISQMVHETQR ARLFMS 

> RXA02277 (1-615, translated) 205 residues 

MGPIRIGVGG PVGAGKTQLV ERITRALIDE VSMAAITNDI YTIEDAKILA ANGVLPEERI 
VGIETGGCPH TAIREDTSMN DAAIKDLVER FPDLELIFVE SGGDNLSATF SPELVDFSIY 
I IDVAQGEKI PRKAGQGMIK SDLFI INKTD LAPYVGANLD VMVEDAKAFR KNKPFCLTNL 
RTDDGLDKVL EWIRHEVMMQ DLQEA 

> RXA02278 (1-849, translated) 283 residues 

MTQTQPVGTL RLTIDDQGPQ GQSRAVEQFH QGALRVIRPH YLDDSGQVCY TIIAIGGGYL 
GGDVYEQQFT IKDNAKALIT TQSATKIYRT PQGPATQHTE INVGENAVLE YLADQTIAYR 
EATYHQFTKV ALHPSATFVM SEQITPGWHP DGKHFAYDEM RLHTEITDST TGRLVLLDNL 
LLRPDSREGS FGWTEQYTHS GQMIVMGEGV DKQLVAELNE QLAAHPDVYG AVNFLSAPGT 
LLRGFIARTL SNRTEELINL HEHIASLLRG RWRGQEPVNL RKY 

> RXA02316 (1-1014, translated) 338 residues 

MSTPTVDEIL ERAHVVSLPM RVKFRGVTTR EALLIEGPAG WGEFAPFLEY DPQESASWLK 
SGIEAAWEGF PAPLRDRVEV NATIPAVPAD QVAEVLDRFP GCRTIKVKVA EPGQTLADDI 
ARVAAAREAR PGAIIRVDAN CGWSVEQAVE AAQALAPLDY LEQPCATVEE LAEVRMTVQR 
RGLFVRVAAD ESIRKSDDPY RVADLRAADV AVVKVAPLGG VKRVLEVVQH LRARTMDITV 
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ASALDTVVGM NAGLAAVAAL PKLDDDDLID VPPAAAGLAT SQL FLED VAT PHAITDGFME 
TRVIAPEMDR LETLAASKDR RDWWFERVRE SYPYLETI 

> RXA02317 (1-612, translated) 204 residues 

MAHMRLLLTS FGHDHIRDFV RGTVAYI PDA TRLFADSPEA APFMETERNM LREHGLSIRE 
LPISTSTPEE VDRVLGEVDG VYVAGGETFD LMWLLRSTGN DEVLIKHVRA GLPYIGTSAG 
AVIAGPSIEP ISFLDSPDVA PNLSDYSGLG LCEHVVVPHA GGTIPQFPID VFAETVRTYG 
AEFPLVLLKD GQALLIDDHG VHLI 

> RXA02334 (1-354, translated) 118 residues 

GVLPDWMSTA TQPSNTGVLR GEHI PGAINL DWSDAVLPNG NFRTRAELDK LYADLNPADD 
TVVYCQVGDR AAHTWFVLKY LLGFNNVRNY DGSWAEWGNM VRMPIETGEN TKNNVSVS 

> RXA02351 (1-939, translated) 313 residues 

VEGSVEKLGL I SWWEELART AERGKLDAVF LADGQAINPV GLENGPGWFL EPVTALTAMA 
RATNNIGLIS TISSTFWQPF HAARMIASLD HISGGRAGIN VVTSMTDAEA RNHGMDALPG 
HDVRYARAAE FIETITALWD SWPAESLVMD RAGKFADSSL IKS IDHDGEF FQVAGPLNIP 
SPPQGRPVLF QAGSSPQGRE IAAKYAEAIY SVAWDLEQAQ DYRSDIHARA TAQGREPMPV 
LPGLVTFVGT TVEEARAKQQ ALNALLPVKD SLNQLSFFVG QDCSTWDLDA PPPPLPPLEE 
FSGPKGRYET VLR 

> RXA02410 (1-666, translated) 222 residues 

MDMGPGVLAA VQEIQDPADA HVIFSHLHTD HCADFASLMV WRRFHPTLAA KSRNLLFGPE 
DTPNRLGRLS SDEPDGVDDM SDTFAFDAWE ERKPELIDNF TVTPFRVVHP IETYALRVEE 
HRTGASITYS GDSAYTEALI DAARNVDIFL CEATWGTSCD DKAPGMHMCG QDAGRIAAAA 
GVKKLI ITHV PPWIDAEATV AAAAEHFDGP IELARSGMVI EF 

> RXA02411 (1-849, translated) 283 residues 

MATVTDFSGS MIERPVPGAD APIGIFDSGV GGLTVARTI I DQLPHESVIY IGDTANGPYG 
PLPIAKVREH AIRIADELVE RGCKMIVIAC NTASAAFLRD ARERYSVPVV EVILPAVRRA 
VASTRNGKVG VIGTVGTINS GAYQDLFSAS PSIVVNAVAC PRFVDFVERG ITSGRQILNI 
AQDYLEPLQA EGVDTLVLGC THYPLLSGVI QLAMGDHVSL VSSAEETAKD VLRILSQQDL 
LADPDMHPEP SYSFESTGDP EIFAQLSRRF LGPIVSQVRQ NEG 

> RXA02448 (1-1089, translated) 363 residues 

VNNSLAFNHD TLPQKVMFGY GKSSAFLKQE VERRGSAKVM VIAGEREMSI AHKVASEIEV 
AIWHDEVVMH VPIEVAE RAR AVATDNEIDL LVCVGGGSTI GLAKAIAMTT ALPIVAIPTT 
YAGSEATNVW GLTEAARKTT GVDLKVLPET VI YDSELTMS LPVEMSVASG LNGLAHCIDS 
LWGPNADPIN AVLAAEGIRA LNQGLPKIVA NPHSIEGRDE ALYGAYLAAV SFASAGSGLH 
HKICHTLGGT FNLPHAQTHA TVLPYVLAFN AGDAPEAERR AAAAFGTDTA LEGLQRLRLS 
VNAPKRLSDY GFEASGIAEA VDVTLEKVPA NNPRPVTREN LSRLLEAALN GEDPAVLSAV 
LSN 

> RXA02449 (1-903, translated) 301 residues 

MTTTTADHNI SAQQKAVEEN LVNRVLQSFD ACENPRLKQL MESLVVHLHD FIRDVRLTED 
EWNYAIDFLT AVGHITDDKR QEFVLLSDTL GASMQTIAVN NEAYENSTEA TVFGPFFLDD 
APEVELGGDI AGGAQGQAAW IEGTVTDTEG NPVPNARIEV WECDEDGLYD VQYADERMAG 
RAYMHTDANG DYRFWGLTPV PYPIPHDGPV GNMLKAVGRS PVRCAHLHFM VTAPELRTLV 
THIFVEGDPQ LEIGDSVFGV KDSLIKKFEE QAPGTPTPDG RDLGDQTWAR TRFDIVLAPG 
A 

> RXA02470 (1-981, translated) 327 residues 

MFERFTDRAR RVIVLAQEEA RMLNHNYIGT EHILLGLIHE GEGVAAKALE SMGI SLDAVR 
QEVEEIIGQG SQPTTGHIPF TPRAKKVLEL SLREGLQMGH KYIGTEFLLL GLIREGEGVA 
AQVLVKLGAD LPRVRQQVIQ LLSGYEGGQG GSPEGGQGAP TGGDAVGAGA APGGRPSSGS 
PGERSTSLVL DQFGRNLTQA AKDGKLDPVV GRDKEIERIM QVLSRRTKNN PVLIGEPGVG 
KTAVVEGLAL DIVNGKVPET LKDKQVYSLD LGSLVAGSRY RGDFEERLKK VLKEINQRGD 
IILFIDEIHT LVGAGAARRR NRRCLPA 

> RXA02471 (1-1833, translated) 611 residues 

VQHEGAIDAA SLLKPKLARG ELQTIGATTL DEYRKHIEKD AALERRFQPV QVPEPSVDLT 
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VEILKGLRDR YEAHHRVSIT DGALTAAAQL ADRYINDRFL PDKAVDLIDE AGARMRIKRM 
TAPSSLREVD ERIADVRREK EAAIDAQDFE KAAGLRDKER KLGEERSEKE KQWRSGDLED 
IAEVGEEQIA EVLANWTGIP VFKLTEAESS RLLNMEEELH KRIIGQDEAV KAVSRAIRRT 
RAGLKDPKRP SGSFIFAGPS GVGKTELSKA LAGFLFGDDD SLIQIDMGEF HDRFTASRLF 
GAPPGYVGYE EGGQLTEKVR RKPFSVVLFD EIEKAHKEIY NTLLQVLEDG RLTDGQGRIV 
DFKNTVLI FT SNLGTADISK AVGLGFSGSS ETDSDAQYDR MKNKVHDELK KHFRPEFLNR 
IDEIVVFHQL TKDQIVQMVD LLIGRVSNAL AEKDMSIELT EKAKDLLANR GFDPVLGARP 
LRRTIQREIE DQMSEKILFG EIGAGEIVTV DVEGWDGESK DTDRAKFTFT PRPKPMPEGK 
FSEISVEAAE AIQDVDSAAD GDVPETDSLS DIDLETLEKF EEDVENGTDI DQVSGDYYGT 
DDQGGTAPSK E 

> RXA02477 (1-621, translated) 207 residues 

MPLRNVDRTP PAVWEALLAG NERFISFNED RPNQDAPRRR ELRNGQTPAA VVISCSDSRV 
PVEIIFDVGL GDLFVVRTAG EILDQAVLAS IEYATESIGV PLVIVMGHES C GAV AAT AAA 
LEGGALPGGY QRVLVEKVAP SILEAKAEGL SSIKEFEEHH VVATVNQLLS RSPEIHQKVE 
TGELGIIGLR YRLSDGRTEP VISKNVG 

> RXA02497 (1-927, translated) 309 residues 

VRLGVLDVGS NTVHLVAVDA RPGGHPTPMS NWRTPLRLVE LLDDSGAISE KGINKLTSAV 
GEAADLAKTL GCAELMPFAT SAVRSATNSE AVLDHVEKET GVRLSILSGE DEARQTFLAV 
RRWYGWSAGR ITNLDIGGGS LELSSGTDES PDLAFSLDLG AGRLTHNWFD TDPPARKKIN 
LLRDYIDAEL AEPARQMRTL GPARLAVGTS KTFRTLARLT GAAPSSAGPH VTRTLTAPGL 
RQLIAFISRM TAADRAELEG ISSDRSHQIV AGALVAEAAM RALDIDKVEI CPWALREGVI 
LTRIDKGLE 

> RXA02513 (1-732, translated) 244 residues 

MLPIWMGLPF KKAGALSRRK AVFSALGADA LMGAALPTIP TAQAQTPTGY GFDATASISE 
EPEFSTQQLA DGGTLGFDCY RIPSLGVAPN GNVLASWDGR PNNCSDAPQP NSIVGKVSTD 
NGATWGEQHD ISAGITAEPK TGYSDPSIVV DWERGDVFNF HVKSFDAGYF TSQPGTDPDD 
RNVAHVAYAK SSDNGSTWVA DTVITDQVVA HDTWDSRFAT SGNGIQLQYG AYKGRLVQPS 
VI RM 

> RXA02526 (1-1206, translated) 402 residues 

VITEDDAAQI NQAAVLSNID REKLWEDAKN VGYPILGLVR QIASHLPEGP NGRVHYGATT 
QVIMDTGLVL QMTASLNALD KQIVRLGNAL AARAEEHKDT VMPGRT HAQQ AIPTTFGATL 
ATFLDQIRRQ RERLEEALER VRVISLFGAG GNNAAQGEQA ATVRAEMARL LDLKDPVVSW 
HVERDVLGDF GWVCSTLCGS MAKFGRNIVD LSRTEIGEVF EPYNSHRGAS SMMPQKVNPI 
SSELMIGISV VAGALTSTLP RLQESGHERA AGEWQGEWLV I PTLANLAGA ALDEAIVVAE 
GMRVDTDRMS SNLAFAGGLI MAEAQMIQLA PALGREKAHD LVYEASTKTR EEHTTLAEEL 
PIIAVQHGVE DLLPKNFAQP ADYVGEAQSM VNAAVAAWNA QL 

> RXA02530 (1-450, translated) 150 residues 

MNRPDPKTPA GTLVAGYYGA YENEFSFAVV RPVKVSRVEP TSEDPSSPLR VSSDDGREWI 
TRMVLNATGT WTNPYVPYIP GIDKFQGKQL HTVNYRKAED FKGKKVLVVG GGLSAVQFLL 
ELEGLAETTW ATRRPRTYAA RVRRRLGHCG 

> RXA02531 (1-711, translated) 237 residues 

MKIPLYMAEE AAALNLLADG RLALGVSRGS PEPAEKGWEA FGYDGGDDPK AAGMAREKFL 

RFLDAIDGRP MSIASENQYP RLYHPGTPLP IFPHDLDLGK SIWWGAGSHN TAEQAARDGV 

NLMSSTLVAE ATGQSFGDLQ ADQIAFYRQA WKEAGHDWTP RVSVSRSIFP IVTDRDRELF 

GLQGQGGDQV GILDDTRSTF GRSYAGSPDE LIDQLQGRQS CDGSRHLDAH RPQPNGC 

> RXA02535 (1-1155, translated) 3S5 residues 

VTPRPVSSVA RLVEDNAQDF LRAVQAKLLT LAPQARGHFP TADDATHISI AEMVSALLEG 

TGEEGKVDDK TLEFFKEAAL DARRFGLTPE MHSALGEAVR SELLSLCEDL PFENVLFAER 

AIAATTAVSV EAVREADEAH IPASYQAEIV EVEKRSRRFT VVRMQAETQL PYLPGQYLAA 

TADFLPNTWR YLCPSIPTNE WGQVEFHIQS DADDIAGLLA TTRLGDKWRL GPGRGDFGQS 

KISSGNDLLF IAHGTGLAPL RAYMFELMNQ AAPPRLHFFV GADYPGELYE LTGMWNFAAA 
SPWLSVVPVS THDKDAWWVQ ATEASQPPRG LHLHQTGSMA KIVTEAGAWA DRDVLIAGPE 
SWARDVRRAM IRRGTPAQQI EILGF 
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> RXA02548 (1-291, translated) 97 residues 

PPIYFSHDRE VFERDGMWLT AGEWGGPKKG EEIVTKTVRY RTVGDMSCTG AVLSEARTID 
DVIEEIATST LTERGATRAD DRLSESAMED RKKEGYF 

> RXA02558 (1-975, translated) 325 residues 

MSTIEERTPG AVATEPVGHE GARVSINEKN VWSLGAGPAA FALLAMIVLM IASGVFFAQS 

INTLENDGGG TLAVTGLIAS IVVFTVALVV TITSVKVVSP GHTLTVQFFG RYIGTLRRTG 

LSFVPPLSVT KKVSVRVRNF ETNEAKVNDY NGNPINIAAI IVWQVADTAQ ASFSVEDFEE 

FLHQQAESAL RHVATQHPYD SPVDGRVSLR GATDEVSEEL AD E VAQRAAV AGLEIVEARI 

SSLSYAPEIA QAMLQRQQAS AIVDAREKIV EGAVTMVETA LDQLEQREIV DLDPERRAAM 
VSNLLVVLCS DTNAQPIVNA GSLYQ 

> RXA02565 (1-342, translated) 114 residues 

AALGDLADEV EIEHLI SEEA TVSPTDSRLY NTLEKVLGDF FPDAPVVPII SSGGSDLRFG 

RRLGGVGYGF AVHARERTLA EAMGQLHSHD EALYLEDLEL TVRGYDSVVR EFLG 

> RXA02567 (1-738, translated) 246 residues 

LIRNACVNDL TPDSGQEIRN AESLERFFEG TPNVKITKLE PHPGRTSIIV TVPGSDPDAE 
PLTLLGHTDV VPVDLPKWTK DPFGAEISDG QIWGRGSVDM LFITATQAAV TRQVAREGGL 
RGTLTFVGVA DEEARGGLGA KWLSEEHQNL FSWKNCLSES GGSHLPVHDG SDAVVINVGE 
KGAAQRRIHV NGDAGHGSIP FDRDSAIVKI GEVARRIAAA DLKVAKDDITaJ QGFVQAHRFD 
PETEQA 

> RXA02574 (1-1008, translated) 336 residues 

LARAQIPEQQ RDQVASLMMV GVANYDQALD ALNQGVGGIF IGSWTDENLL TEPGRNIEAL 
REAVGRDFSV SIDFEGGRVQ RATNILGDFP SPRVMAQTMT PEQVEDLAEI LGTGLAAHGV 
TVNFAPVVDV DAWGLPVVGD RSFSNDPAVA ATYATAFAKG LSKVGITPVF KHFPGHGRAS 
GDSHTQDVVT PALDELKTYD LIPYGQALSE TDGAVMVGHM IVPGLGTDGV PSSIDPATYQ 
LLRSGDYPGG VPFDGVI YTD DLSGMSAISA THSPAEAVLA SLKAGADQAL WIDYGSLGSA 
IDRVDAAVSS GEYPQEQMLA SALRVQLLYI TRLEQK 

> RXA02589 (1-765, translated) 255 residues 

MSISDNSRDQ LGELPAGRPL QSDFDNDLDY PRLGSVTFRR GTLTENQQTM WDEKWPELGR 
VLEDELIDVD AWFGREGAKT IVEIGSGTGT STAAMAPLEA DTNIVAVELY KPGLAKLMGS 
VVRGEIDNVR MVRGDGIEVL NRMFADGSLD GIRVYFPDPW PKARHNKRRI IQSGPLNLFA 
KKLKPGGVLH VAT DH AD Y AE WINELVEVEP LLEYKGWPWE ECPQLTDRQV ITKFEGKGLE 
KDHVINEYLW QKVQN 

> RXA02592 (1-771, translated) 257 residues 

MASFPELPAL RRLATLGRSW GLLSDFKYEQ TRPDIFYGNL ALDTSSLVAA LSEDISGAGL 
NDLKVLDVGG GPGYFAEAFE TLGATYFSVE PDVGEMSAAG IDVHGSVRGS GLDLPFLPDS 
FDVVYSSNVA EHVSAPWELG EEMLRVTRSG GLAILSYTIW LGPFGGHETG LWEHYVGGEF 
ARDRYTKKHG HPPKNVFGES LFNVSCREGL EWGASVGNAE LVAAFPRYHP YWVWWMVKVP 
VLREFAVSNL VLVFKKH 

> RXA02603 (1-996, translated) 332 residues 

VSEHAAEHHR DTQNFLTSEP HTTAIEDNKK RQPPKNLADG MIKALRPKQW VKNVLVLAAP 
LAAGADAI FN QRTIIDVAIA FVVFCFGASA I YLVNDARDV EADREHPTKR FRPIAAGVLP 
VGMAYGMAVA LIALSIGLSF LATDGVALAC VIGVYIALQL GYCFGWKHMP VIDIALVSSG 
FMLRAMAGGV AAGIELSQWF LLVAAFGSLF MASGKRYAEI LLHERTGAKI RKSLESYTPT 
YLRFVWTMAA TAVVMSYALW GFDLSQHSTD AGPWYQISMV PFTIAILRYA AGVDTGDGGA 
PDEVALSDKV LQVLALAWVF CIVMAVYIMP MF 

> RXA02630 (1-1323, translated) 441 residues 

MTNQFPTNNG ENPDRASETP SETNSFEHVR SSYPQWGNTA SNQNPYPGAG FGSEQNTQQG 
NEQQAPAWTS WDNQPLSTDV KPAKEKRKVG I GTALALMLV GSIATGSVVG VAATQLGSDS 
STPVNALEQP SVQRTTNAEP GSAEQVAAAV LPSVVSIQAI TRTSASEGSG SIISSDGYVM 
TNNHVVAGIE QSGVLEVSFS DGTTAQADFI AGDPSTDIAV IKIRDVSNLP VMSFGDSDAL 
GVGQSVMAVG SPLGLSSTVT TGIVSAVNRP VRASGDGGES SLIDAIQTDA AINPGNSGGP 
LVDMDGNLIG MNSVIASISS TSDSAGSIGL GFSI PSNFAK RVADQLISTG QVTQPMIGVQ 
VGTDNSVTGA VIASVQDGGP AADAGLQPGD IVTKLNDRVI DSPDSLIAAV RSHDFGETVT 
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LTITQPDTSQ SREVEVTLTS E 

> RXA02641 (1-2076, translated) 692 residues 

MLAIILTAVL GASGLAAAGT QYLNTQGEGI GPVAVQNDSE SFNSGTNVVV EDAAVTAQGE 
GGGARTVKEF QRDQQFSSFA LTWTGKKDIT AFVRAEQEDG TWSQWYDLEP MVNEDQGTNG 
TELIWHGPTN KIQVSTLNVD LFGADAAAAD ENGQDIPAVD AAEAAPAAEP APAEAPVEEA 
PAPVAEPAPA AEPIAEPVAD YSANDGLAPL PSNYGDIQPV ADVDDGLNAV FIDGNADAGV 
GIANVADTDG MPKVISRAGW GADESLRCSN PTIDDGVSAI TIHHTAGSNN YTEAQAAAQV 
RSAYSYHAKN LGWCDIGYQS LVDKYGNIYE G RAG GMT N AV QGAHAGGFNQ NTWAISMIGD 
YSYNAPPQET INAVGELAGW RAKVAGFDPT GTDTHYSEGT SYAKYSYGTR VSLPNILAHR 
NVGLTACPGD AGYAQMENIR QIVKAKYTSL QNGNTGGTTT TPATTPKETS TSNAPSTTTA 
QLVTPAEPQQ YSESDALAAL LTGGSSGGTD LLNGANSEQL LTGLGSIAAV LIAASLADGG 
LNGLISNVGS NNGVPVLGDI KITDVIPIVD TAINLTGDNK YSRGWNDLNN TLGPVLGAAT 
GGETTVKYTS DQNSEVTFVP FENGIMVSSP EAGTHGLWGA IGDAWAQQGA DLGPLGLPTS 
NEYTVGEQLR VDFQNGYITY DSATGQASIQ LN 

> RXA02643 (1-1044, translated) 348 residues 

MKNVSFGLDT FGDNAIDLQG NPVSPAQTLR NIIDEAKMAD KVGVDIIGIG EHHREEYSVS 

APDIVMTAIL ASTERLKVTS SVTVLSSDDP VRLFERYSTM NALSNGRAEI TLGRGSFIES 

FPLFGFDLQD YEQLFSERLD LFAKI LEADS RGQGVTWHGE TRSALENQML YPPTENGIHA 

WVAVGGSPES VVRAAKYRFP LMLAIIGGAP ERFRPYVDLY KRANEQFGQP QKPIGVHSPG 

LIAATDEEAR ELALNDWLEL QRKIGAERGW APADAMQFER EIDHGSLYIG SPETVAKKIA 

KTISVLDLDR FTLKYASGQT PHEYLLKSIE LYGTEVIPLV KDILTKQA 

> RXA02644 (1-651, translated) 217 residues 

MAHLTQYQLP QAGQVFEHEL EIKRSRFLTY ITRVQDQEQA REFIHSIKEL YPDARHHCSA 
FIFHVDGSND VERSSDDGEP SGTAGKPMLE ALRGSGMKDI AAVVVRYFGG VKLGTGGLVN 
AYTNAVTELL PEVLQVTRSV REIFKIDLPH SDAGRIEANL RGMGI I ITDT EYGAEVTYTL 
ALLPGEQAAV ESQLSSMMGA EIELKESGHM WVESPSD 

> RXA02702 (1-1458, translated) 486 residues 

VTTPHLDSAQ DIDLSRVHLI GIGGAGMSGV ARILLARGKT VTGSDAKDSR TLLPLRAVGA 
TIAVGHAAEN LELSGELPTV VVTSFAAIPQ DNPELVRARE EGIPVIRRSD LLGELLEGST 
QVLIAGTHGK TSTTSMSVVA MQAAGMDPSF AIGGQLNKAG TNAHHGTGEV FIAEADESDA 
SLLRYKPNVA WTNVEPDHL DFFKTPEAYF QVFDDFAGRI TPNGKLVVCL NDPHAAELGE 
RSVRKGIKTV GYGTADAVQA HPEVPAMATI VDSQVVAEGT RATINI DGQE VSVILQIPGD 
HMVLNGAAAL LAGYLVGGDV DKLVEGLSDF SGVRRRFEFH GAIEGGKFNG AAIYDDYAHH 
PTEVTAVLSA ART RVKAAG K GRVIVAFQPH LYSRTIEFQK EFAGALSLAD AAVVLEIYGA 
REQPVDGVSS EI ITDAMTIP VVYEPNFSAV PERIAEIAGP NDI VLTMGAG SVTMLAPEIL 
DQLQNN 

> RXA02703 (1-1089, translated) 363 residues 

MANS PKPMRV VVAGGGTAGH I E PALAVAEA LRDKHGATVS ALGTARGLET TLVPDRGFEL 
HLIEPVPVPR KPNMDLLKLP FRVAKALGQA RKALKDTDAQ AVIGFGGYVS APAYMAAKSL 
GLPFFVHEAN ARAGMANKLG VKLGGVGLNA VAGSGMDGDV VGIPIRAVLS GARDESAADR 
ARDTWGLDKD RQTIFVTGGS QGSVSINKAV EQAVDQLVEA GFQVLHAVGK KNELPAAKPG 
YHPVPFIDDM QAAYTVADLI VCRSGAMTVA EVTAAGVPAI YVPLPHGNGE QALNAQAVIK 
AGAARQIDDA DFTAQTLIDA TLDILLHPST HQSMSDAAKT STAGNASTVI ADMIAATINS 
QHN 

> RXA02704 (1-1689, translated) 563 residues 

MT T GAS KK PA RPNTGAKTRT GLGIRERISG AWNDLLARPL TDYIMILCIV VILSCLGVVM 
VYSSSMTWSL REGGSVWGTA VRQGIMIVLG FFAMWVALMT RPQTIRNLSN LILIVSIVLL 
LAVQI PGIGT GKEEVGSQSW IALGPIQFQP SEIAKVAIAV WGAHYLAGKG PVQHWFNNHL 
MRFGGVGAFM AFLIFMEGDA GMAMSFVLVV LFMLFFAGIA MGWIAIAGVL IIAALAVLAL 
GGGFRSSRFE VYFDALFGNF HDVRGI AFQS YQGFLSLADG SGLGVGLGQS RAKWFYLPEA 
KNDFIFAIIG EELGLWGGAL VIALFAGLLY FGLRTAKKSH DPFLGLMAAT LTASVVSQAF 
INIGYVVGLL PVTGIQLPMI SAGGTSAIIT LASMGLLISC ARHEPETVSA MASYGRPAID 
RLLGLREPSS TLTTSNASLR SNKT KAAKQK PSPQKESRDR FGEPVTARRA QAPRSGRAGV 
QSEAPRRSTG SVKGRSSGQD NGRSNEGTAR SQSTTGGRAA DRSVDRSRQS RPTERRSESR 
AMI GVTTATA DKCEIRRTTN KDG 
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> RXA02705 (1-1416, translated) 472 residues 

MGSLSHLPQA LQGRILVAGA GVSGLSIAKM LSELHCDVVV ADDNETARHM LIEVVDVADI 

STAQAQEQLD SFSIVVTSPG WRPTSTLLVD AHRQGLEVIG DVELAWRLDQ AGVFGEPHTW 

LAVTGTNGKT TTTSMLAAMM NEGGFTAKAV GNIGIPVSEA LVAKNRI DVL VAELSSFQLH 

WSPTFTPDAG VVLNLAEDHI DWHGSMRDYA LAKMEVLKGK VAI IGADDPY LVQLTSEADL 

SGLIGFTVNE PATGQLGVKA GELVDNAYGN NVVLASADGI NPAGPAGVLD ALAAAAVARS 

QGVAPEAIAR ALDSFEVAGH RGQVVAEHDG VHFIDNSKAT NPHAADSALA GHDSVIWVVG 

GQLKGADIAP LVKKHEQRIK AALVLGADRA EIVAALKEHA SQASVFVTDK TEPFEAMEEI 

VTEAFSISEP GDTVLLAPAA ASLDMFKGMG QRGDLFAHNI IGTIKGLTEE KG 

> RXA02706 (1-1098, translated) 366 residues 

MQQIMVSGTV AFLVSIFLTP VLIRYFTNRQ LGQEIREEGL QSHLRKRGTP TMGGIAI IAG 
IVVAYVFTNI LAMIQGVGGF TVSGLLVLGL TLGLGATGFA DDFIKLYMNR NLGLNKTAKL 
VSQLAIALIF GFLVLQFPDE NGLTPASTHL SFIRDIDTID LGFGGSVFGI IVFLIFIYVV 
VSAWSNAVNI TDGLDGLAAG TTAFVMGAYT LITFWQFRNS CDTAVEAGCY TVRDPLDLSV 
LCAAGLGATL GFLWWNAAPA KIFMGDTGSL ALGGLVAGIS VVSRTELLMV IIGALFVIEI 
ASVAIQIGVF KTRGKRVFKM APIHHHFEAL GWAETTVTIR FWLIAIMAVL AGVGVFYSDW 
LHLAEV 

> RXA02707 (1-345, translated) 115 residues 

MGELGDDASE AHAELGAELA KYNVQELVAV GENPNCAALA ESAASLGVST HVVSDVDAAL 
ELLAGHIKRD DVVLVKASNA DRLWRVAEAL HGMVPGLKNT GGSVNDDSRR NVEGQ 

> RXA02708 (1-435, translated) 145 residues 

MAPRTKARVV WFTTDAGQAK KSDYWATSIS L DAVARAS FT LNTKDGSWPV TLQVFGEHQV 
ANALAAAAIA MEAGVAPELV VAGLEAHSAA SAHRMDVKTR ADGVTIINDS YNANPDSMRA 
GIAALAYTAS GRSEATKLGS AWPNG 

> RXA02709 (1-729, translated) 243 residues 

MTLGEIADIV GGRLTGGAQE DTLVSSSVEF DSRSLTPGGL FLALPGARVD GHDFAATAIE 
KGAVAVLAAR EVDVPAIVVP PVKIQESNAD I YAHDPDGHG AAVVE AL S RL. ARHVVDICVA 
GHQLNWAIT GSAGKTSTKD FIATVLDQDG PTVAPPGSFN NELGLPHTAl RCTTDTKYLV 
AEMSARGIGH IKHLTEIAPP RIAAVLNVGH AHLGEFGSRE NIAQAKGEII EALPSKKTAR 
YQS 

> RXA02710 (1-1563, translared) 521 residues 

MATTLLDLTK LIDGILKGSA QGVPAHAVGE QAIAAIGLDS SSLPTSDAIF AAVPGTRTHG 
AQFAGTDNAA KAVAILTDAA GLEVLNEAGE TRPVIVVDDV RAVLGAASSS IYGDPSKDFT 
LIGVTGTSGK TTTSYLLEKG LMEAGHKVGL IGTTGTRIDG EEVPTKLTTP EAPTLQALFA 
RMRDHGVTHV VMEVSSHALS LGRVAGSHFD VAAFTNLSQD HLDFHPTMDD YFDAKALFFR 
ADSPLVADKQ VVCVDDSWGQ RMASVAADVQ TVSTLGQEAD FSATDINVSD SGAQSFKINA 
PSNQSYQVEL AL P G A FN VAN ATLAFAAAAR VGVDGEAFAR GMSKVAVPGR MERIDEGQDF 
LAW D YAH K P AAVAAVLDTL RTQIDGRLGV VIGAGGDRDS TKRGPMGQLS AQRADLVIVT 
DDNPRSEVPA TIRAAVTAGA QQGASESERP VEVLEIGDRA EAI RVLVEWA QPGDGI WAG 
KGHEVGQLVA GVTHHFDDRE EVRAALTEKL NNKLPLTTEE G 

> RXA02711 (1-2112, translated) 704 residues 

VTFPSNGRSR GERAGREDTS RRSAYQDESR RAARERELTR RSGKAKGVNQ EEGVTYRPKS 

STQGGARKRR VNMVTAIALV IAGVLIIRLG WVQWWGPEL SLNASEQRTR VYVDPARRGS 

IVDREGNQMA YTMCARSLTV SPNIMREELK TGTDLALRLA AEETDPENVA SYVTIEEGNA 

YVFASEEQRE TILSDKVEER IQSIADRIPE IIKSHDQDVT GISSEEILDK LNADSQYEVL 

VRNVDPDVAS EITDEMPSVA ADHQDIRQYP NGAIGENIIG RISMDGEGQF GFEASNDSLL 

AGNNGRSTQD MSILGQAIPG TLRDQI PAID GASVELTVDL DLQTYVQQAL EQAKANSGAE 

NASAWLDAK TAEVLAMANT DTINPNEDTG KQIEQGKSFD NPSVTHPFEP GSVAKVITAA 

GVIQEGLTTP DEVLQVPGSI EMAGVSVGDA WDHGWPYTT AGIFGKSSNV GTLMLAQRLG 

EDKFADYLER FGVGQPTGIE LPSESQGLLP AREQWSGGTF ANLPIGQGMS ITTLQMAGIY 

QALANDGERI QPRIIKSVTD SDGTVLEQPE PDKIQWSAE AARTTVDMFR SVTQVDPTGV 

QQGTAPDASI EGYQISGKTG TAQKVDPNTG AYSNSQYWIT FAGIAPADDP RFWAIMLDE 

PERGVHGGGG QTAAPLFKDI ATWLLNRDNI PLSAATEPII LQAQ 
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> RXA02713 (1-1011, translated) 337 residues 

MEDFSLDGNH GHVPVMRDRM AALIAEHVEA LGENAVIVDA TLGAGGHAEF FLNTFPKARL 

IGLDRDQNAL RDARARLAPF GERFIGVQTR FDGLREVLES VEGDIIDLAR EHGIAGALFD 

LGVSSMQLDQ VERGFAYRTD APLDMRMDAT QGITAADILN TYSHGDIARI LKTYGDERFA 

GKIASAVLKE REKEPFTTSA RLVELLYDAI PAATRRTGGH PAKRTFQALR VEVNNELDSL 

KNVLPQITDA LNVGGRAVFM SYQSHEDKLV KKFFTDLTTS KTPPGLPVDL PGTAPQFKQV 

TRGAETASEA EIEENPRAAP VKVRAIERIG NNSGDLS 

> RXA02716 (1-561, translated) 187 residues 

VSPIIRKLSI PEFTTNTPVL VDI YIAAMNY DKAIRDTRIE VWRRNSQNPG FTAVAALMDD 
QVVGVAYGFN GSPDHWWQHQ LRRGLRQQGG PTEEEIHIIH NYFEVAEVHV QPGFQGHGIG 
RKLMHELLKD KQNTFAILST PEVDDEANHA FSLYRSLGFT DLLRQFRFDG DQRPFAVLIT 
ALPLHDS 

> RXA02722 (1-1326, translated) 442 residues 

MTSPNNYLAK IKVVGVGGGG VNAVNRMIEE GLKGVEFIAV NTDSQALMFS DADVKLDIGR 
EATRGLGAGA NPEVGRASAE DHKNEIEET I KGADMVFVTA GEGGGTGTGA APVVAGIAKK 
MGALTIGVVT KPFEFEGRRR TRQAEEGIAA LKEVCDTLIV I PNDRLLELG DANLSIMEAF 
RAADEVLHNG VQGITNLITI PGVINVDFAD VRSVMSEAGS ALMGVGSARG DNRVVSATEQ 
AINSPLLEAT MDGATGVLLS FAGGSDLGLM EVNAAASMVR ERSDEDVNLI FGT I I DDNLG 
DEVRVTVIAT GFDAARASAA ENRRAGISAA PAAEPVQQQV PTTNATLPPE KESIFGGARE 
ENDPYLSRSA GARHRIEETR SGGGLFTTGN DRDYRRDERR EDHRDERRDE RRDDRSYDRR 
DDRRDDRRDD RGDDLDVPSF LQ 

> RXA02723 (1-477, translated) 159 residues 

D AT AAGQN I V ELPWVKSVTV NRALPSTITV ELTEREPAVF IKRADGDHVI DTEGKEI I IG 
TPPVGTVEVS GADEGNSEVL PAVIAVINAI KAQDAQMTES IQVVEAPDQF DILLKMNDGR 
EIYWGSSENN HDKAVAMSTV LKREGQRWNI SSPSMVTVR 

> RXA02745 (1-879, translated) 293 residues 

AGISFEVPRG QVLALLGPNG AGKTTTIEMC EGFTAPTSGS IRVLGIDPAT EPDQVRRRIG 
IMLQGGGSYS GIRVFEMLKL AASYNDNPHD PEWLLDLVGL REQRKTTYRR LSGGQQQRLS 
LALALIGRPE I IFLDEPTAG MDAQSRNMVW ELVNDLRRDG VTIVLTTHLM DEAEALADHV 
IIVANGQILA SGTPDELTAQ RDHLEINVSV ETTSPLDLDR LVDDLSSLNI GDVKARANRP 
LHYSLRTQQA TPDSLAHIVQ AVARQNVMIR SLDTGHRSLE DVFLDITGKS LRS 

> RXA02746 (1-267, translated) 89 residues 

GVQGMTVTET QGFGQQKGHT EVYRGAEYAV DFVPKVKIEV IISDAQAEEV INI IVETART 
GKVGDGKVWM TNIEELVRVR TGERGEAAL 

> RXA02813 (1-642, translated) 214 residues 

GALTGGWLVA VDNAARALEA LEFPVSYGGA SGNMTAVHPR GFEIQAKLAE ELGLFDPQWV 
WHSDRTPITA IASALATAAG VVRKIAGDVV FYSQTEVGEL REKSPGGSSA MPHKANPAAA 
IACDGYARRA PGLLATLFDA LDCRLQRGTG SWHAEWATLR ELAAVTHSAV SRAATSIDGI 
TVNVDVMASR VNGPTGHAED LAERALEIYG KGRS 

> RXA02820 (1-507, translated) 169 residues 

ANSAEDLSHD PEAAAYFLDE NGDAKAPGTL LQNPDYAETI RLISEGGPDA FYTGEIAADI 

VERATREVDG FTPSLMSTAD LAAYTPETRE ALCAPYRDKI VCGMPPSSSG GVTVMETLGI 

LNNFDLAQYP PTEVGLDGGL PNAEAVHLIS EAERLAYADR DAYIGDPAF 

> RXA02828 (1-558, translated) 186 residues 

MKRRDFLSAL SAGTLSLGXF APQLLLAQGM NQPMRAPIHV GKSGLRARDA EALATWYQSH 

VGLQEIGRDG ATIHMGAGGT VLLEITQYDG IVLAPMRVAG LYHNAFLLPA RADLARWVLD 

AS ARQLRI DG YADHLVSEAM YLTDPEGNGV EIYADRPASD WVWRNGQVEM DSLQIDFYSM 
IAILDG 



> RXA02834 (1-495, translated) 165 residues 

DSKGRSVDFK NTIIIMTSNI GSQVLLENVK DAGEISDDTE KAVMDSLHAY FKPEILNRMD 
DIVLFKPLSV NDMSMIVDKI LTQLNMRLLD QHISIEVTEE AKKWLGEEAY EPQFGARPLK 
RFVQRQIETP IARMMIKESL PEGTIIKVDL NDNKELDFKV VKPTS 
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> RXA02839 (1-417, translated) 139 residues 

CVVNDYADRK FDGHVKRTAN RPLPSGAVTE KEARALFVVL VLISFLLVLT LNTMTILLSI 
AALALAWVYP FMKRYTHLPQ VVLGAAFGWS IPMAFAAVSE SVPLSCWLMF LANILWAVAY 
DTQYAMVDRD DDVKIGIKS 

> RXA02855 (1-1185, translated) 395 residues 

VMEIGVQVAS WMDRHHDEVI KWRRHLHSHP ELSHMEYRTT EYLASVLKDH GMEPHLFPGT 
GLMVDIGPEG DSRLAFRADI DALPLLESTG LEFSSTATGV AHACGHDVHT VIALALACAL 
NTIELPIGIR VIFQPAEEVM TGGATDVIAH GGLDGVDAIY AIHVEPKLKV GRVGVRAGAI 
TSASDVIEIR VKGEGGHSAR PHLSADVVYA LSKLVVDLPG LLSRRVDPRT GTVLVFGTIN 
AGYAPNAIPD SGIVSGTLRT ADISTWRDMR PLISELVEQV LAPTGVTHEL IYNPGVPPVL 
N D D VAT AL LA SAARDMDTQS VVQAPQSSGG EDFSWYLEHV PGSMARLGCW PGHGPKQDLH 
QSDLVVDERA IGVGVRLFGS LVQQYSSRSE AFLNS 

> RXA02859 (1-726, translated) 242 residues 

QYTVDQLLHG LLLASGNDAA YLLAQELGGD QATLEKVNAL AKELGTQDTF VATYSGLDAP 
GMSTSAYDMS LIYQHAWQNP VFESIISTDH I DFPGWGDNE GFQVWNDNAL FMNDPDGIGG 
KTGYTDDANH TFVGGLDRGG RRLAAVLLDS TVSDIRPWEQ ARLLIDASLP ITPGSGVGQL 
GSGSANDVAP ATPELPEPTD NLTSGEGGSQ NTLLKLVVPI GIIVLLLIAA LAWTFRSPKK 
KN 

> RXA02895 (1-666, translated) 222 residues 

MAEQLRQFEG RVLPNQSEDL EDQGLGFDLG TVFSRRKVLG F I G VG GAG VA LAACSPSGSS 
AASSTSSASS SAAATTSAAA ETLTEMKSET AGPYPGDGSN GPDVLEVSGV ERQDITKSID 
SDTVAEGVPL TLTMTILDMN NNNQPMEGAA VYVWHCDAPG RYSMYDSELE DETYLRGVQI 
TDKYGQVTFD TIFPGCYAGR WVHIHFEVFP DRDSITDSTN NI 

>RXN00045 TRANSLATE of: rxn00045.seq check: 4044 from: 1 to: 909 
MTDPTCTLALDIGATKIAYALVPDNTPTTTLSTGRLGTKEGDSPIEQIRLVLLAGLKAAE 
EHGLSVARIGMGAPGVILGPEGTIVYNGETLTEWAGTDLRGLSREVLNVPFAAHNDVRVW 
AYGEHHLGTGKDLTGRVLYVSLGTGVGGAI IEDGIMMSSPTGTAGEFAEVVCSDHAGLAV 
RCENVASGTGLTRYYNEAAATQLDLPAIMERFHQGDGLAQQI ITGNLRGFGQALGALVTV 
L DLS AVVVGGGVAGI GAP VMD P I T AG I FDRVLT PNKS VQ VL S T S LGAQAAV I AAAK YARD 
NAF 



>RXN00073 TRANSLATE of: rxn00073.seq check: 5738 from: 1 to: 1683 

MTTTTGSARPARAARKPKPEGQWKIDGTEPLNHAEEIKQEEPAFAVKQRVIDI YSKQGFS 

SIAPDDIAPRFKWLGIYTQRKQDLGGELTGQLPDDELQDEYFMMRVRFDGGLASPERLRA 

VGEISRDYARSTADFTDRQNIQLHWIRIEDVPAIWEKLETVGLSTMLGCGDVPRVILGSP 

VSGVAAEELIDATPAIDAIRERYLDKEEFHNLPRKFKTAITGNQRQDVTHEIQDVSFVPS 

IHPEFGPGFECFVGGGLSTNPMLAQPLGSWI PLDEVPEVWAGVAGIFRDYGFRRLRNRAR 

LKFLVAQWGIEKFREVLETEYLERKLIDGPVVTTNPGYRDHIGIHPQKDGKFYLGVKPTV 

GHTTGEQLIAIADVAEKHGITRIRTTAEKELLFLDIERKNLTTVARDLDEIGLYSSPSEF 

RRGIISCTGLEFCKLAHATTKSRAIELVDELEERLGDLDVPIKIALNGCPNSCARTQVSD 

IGFKGQTVTDADGNRVEGFQVHLGGSMNLDPNFGRKLKGHKVIADEVGEYVTRVVTHFKE 

QRHEDEHFRDWVQRAAEEDLV 



>RXN00136 TRANSLATE of: rxn00136.seq check: 222 from: 1 to: 1095 
MSAVQIFNTVHVNGSSPYDVHIGSGLNELIVQRAAESGAEQVAILHQPSMDDIASELDAA 
LVAAGLKVLHLNVPDAENGKSLEVAGQCWDELGGAAFGRRDIVIGLGGGAATDLAGFVAA 
AWMRGVRVIQVPTTLLAMVDAAVGGKTGINTAAGKNLVGAFHEPDAVFI DTDRLATLPDA 
EI IAGSAEI IKTGFIADPEILRLYETDPAACLKKEVEGSHLPELIWRSVTVKGSVVGQDL 
KESSLREILNYGHTFAHAVELRENFRWRHGNAVAVGMMFIANLSHKLGLIDAPLLERHRS 
ILAAIGLPTSYEGGAFDELYDGMTRDKKNRDGNIRFVALTAVGEVTRIEGPSKQDLQSAY 
EAISH 

>RXN00177 TRANSLATE of: rxn00177.seq check: 5596 from: 1 to: 1068 
MSLQFDHETLGQRVLFGSGEAAQNLAAEISRLDAKNVMVVAGDFELPMARQVAADIDVKV 
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WHSNVVMHVPIETAEEARSVAKENDI DVVVCVGGGSTTGLAKAIAMTTALPI IAVPTTYA 
GSEATNVWGLTEAARKTTGVDNKVLPVTVIYDSALTMSLPVEMSVASGLNGLAHCIDSLW 
GPKADPINAAMAAEGIRALSAGLPKIVADAQDVDGRDEALYGAYLAAVSFASAGSGLHHK 
ICHVLGGTFNLPHAQTHATVLPYVLAFNAPYAPQAEQRAAAAFGSATALEGLQQLRAQVG 
APQRLSDYGFTAAGIPEAVEIILEKVPANNPRTVTEENLTALLTTALNGDDPATLN 

>RXN00178 TRANSLATE of: rxn00178.seq check: 4972 from: 1 to: 885 

MTISAQQQAVEEDLVERVLASFDSCENPRLKLVMKSLTVHLHDFIRDVRLTEEEWNYAID 

FLTKVGHITDDKRQEFVLLSDTLGASMQTIAVNNEAYEDAT EATVFGPFFVDDAPLVQNG 

DDIAFGAVGQPAWVEGTVKDTEGNPIPNARIEVWECDEDGLYDVQYADERSAGRAHLYSD 

ENGEYHFWGLTPVPYPIPHDGPVGQMLQAVGRSPVRCAHLHFMVTAPEKRTLVTHIFVEG 

DPQLEIGDSVFGVKDSLIKKFVEQPAGTATPDGRDVGDQTWARTRFDIVLAPGNV 

>RXN00249 TRANSLATE of: rxn00249.seq check: 3465 from: 1 to: 957 
TGVSTSQVVVLLVDARHGVVEQTRRHLSVSALLGVRTVILAVNKIDLVDYSEEVFRNIEK 
EFVGLASALDVTDTHVVPI SALKGDNVAEPSTHMDWYTGPTVLEILENVEVSHGRAHDLG 
FRFPIQYVIREHATDYRGYAGTINAGSVSVGDTVYLPEGRTTQVTHIDSADGSLQTASVG 
EAVVLRLAQEI DLIRGELIAGEDRPESVRS FNATVVGLADRTIKPGAAVKVRYGTELVRG 
RVAAIERVLDIDGVNDNEAPETYGLNDIAHVRIDVAGELEVEDYAARGAIGSFLLIDQSS 
GDTLAAGLVGHRLRNNWS I 



>RXN00250 TRANSLATE of: rxn00250.seq check: 5525 from: 1 to: 747 

MVFTLADSVSQVALGPSWLDPMELLSGSGPFGSFILPAMLAIVFIESGLLFPLLPGDSLL 

FTGGLLANQADPFAPLWLVLILCPIAAILGDQVGYWIGHKFHPRLVNRPDGRIFKQEYLK 

QTEDFFEKHGPVTI ILCRFVPI VRTYAPLVAGMAGMRYRTFII YNMIGGILWGSGVVALG 

AALGQFDFVRNNIDLIFLLIVFISVVPGLVGMARKLADGHKQANTEPQENPAVQTAPVKT 

QEAQEAPQN 



>RXN00299 TRANSLATE of: rxn00299.seq check: 5963 from: 1 to: 978 

MSIPLSLIDFATIFEGERPGDSFKRSVALAQKAEGLGFKRIWYAEHHNMESISSAAPAVL 

ISHIGANTKTIRLGAGGVMLPNHSPYVIAEQFGTLAELYPDRIDLGLGRAPGTDMNTLRA 

LRRDPQSAENFPSDVVELNSYLTGRSRLPGVNAI PGKGTNVPLYILGSSLFGAQLAAQLG 

MPYSFASHFAPTHLEHAVQTYRDNYQPSEQHPEPYVIAAVNVTASDSTEQAHDDFYKVAR 

ARVKNMALRGRQVTDEQLDELMDSPAARQIVDMLHYTAIGTGSEVKEYLDGFVKTAQADE 

LMISLQSPNTEATTRNMEILADAWIN 

>RXN00343 TRANSLATE of: rxn00343.seq check: 7722 from: 1 to: 1113 

MKHQYDVIVVGSGAGGLSAAVSAAYGGKKVAVIEKASVLGGATTWSGGWAWTPGTSLARK 

DGVVESKEEFQTYLQAVVGEYYQEDNI SAFLDAAPEMVDFFEKNTDLQWTPGAKINDI YG 

NLPGAGTGHRSVGPKPFNGRKVPKSVLPKLRHQLYETSFLGMGIMAGPDLTKFLSASQFD 

PRGWVHAARRVIVHMWDMVVHKRNMQMVNGAALTARLATSADKLGVDLLVNHSAVSLNYK 

NDRVTGVKVQTPQGLVDFEATAGVVLATGGFPNNVDLRKELFPRTPSGQEHWTLAPAETT 

GDGLSMAREIGAGFVNDLKSPAAWCPVSLVPYFNGKVGTFPHIMDRAKPGSIGVVSTGKR 

FVNEANGYYDY 

>RXN00393 TRANSLATE of: rxn00393.seq check: 4530 from: 1 to: 894 
MSHTEPQPNSVTLSDWIQGARPRTWANAFAPVIAGSGVAAFHDGFVWWKALLALVVAWAL 
IIGVNYANDYSDGIRGTDEDRTGPLRLTGSGLAEPKKVKAAAFISFGIAGVAGTALSLLS 
AWWLILIGILCVLGAWFYTGGKNPYGYRGLGEI AVFIFFGLVAVMGTQFTQTGSVSWAGL 
AAAVGVGSMSAGVNLANNIRDI PTDSKTGKITLAVRLGDAGARKLFLALISTPFIMSICL 
AFVAWPALIAIIVFPLALKAAGPIRNNATGKDLIPVIGSTGRAMALWAVLTGLALAFS 

>RXN00397 TRANSLATE of: rxn00397.seq check: 3065 from: 1 to: 801 
LSLTEGEI IPIQTKLGHWRDVRDSEDLPFQVIASRTNVTIMENTLEWTNSRLERGEEFTE 
LDIYAHYLEELEDYALQFTFDVEPYFTNLHSSNRMLFPGPPVDFPINAETRCIQLDAGVA 
VKKDGVVLGTSDMARSLPRTAAGQEAYEYFFKVVREGIIGQLRPGVICADVHEATLDYLS 
PQLPRMIDIGMLGADTDFNT IYRKRNVGHLMGKQESFANELRPGYKHILHHGSYGAAEIP 
WRYNGVAIGTEDLWYIGADKTYILSQR 
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RXN00398 TRANSLATE of: rxn00398.seq check: 1161 from: 1 to: 750 

MAKLFDSHFHIIDPQHPLIENNGYLPEPFTVEDYTARVEGLEVAAGAIVSGSFQAFDQGY 

LKDALAVLGPGYVGVTQIPADTSDQEILDLDKAGVKAVRLNLKRGGSAGLDDLETLARRV 

HDLAGWHTELYVDARELDELESTLASLPAVSIDHLGLHRDGLPALLRLVENGIKVKATGF 

GRVELDPTEVIQAIMAVDPTALMIGTDLPSTRTKRPFEDADLDLIAETVGEDHVDNVFWN 

NAAAFYLGDQ 

>RXN00434 TRANSLATE of: rxn00434.seq check: 6086 from: 1 to: 867 

VLVKVKPAGVNRADLLQTQGNYPVPAGASEILGLECAGVIVNAGDTGQTVGQEVACLLTG 

GGYAQYVAVPEGQLMPIPEGYSFVEAASIVEVACTVWSNIGMLAGLQKEDTFLIHGGAGG 

IGTFAIQMGKALGVTVAVTAGSTEKLKTCKNLGADILINYKEEDFAEVLKNKADVILDII 

GAKYLSQNVKAMAKDAHMVVIGMQGGVKGELNLGHLLAKRGTISATALRGRDEADKARIV 

SSTVENIWPLLQSKEITPHIDHTLPLAEAAAALQKIQDGTITGKLVLAV 



>RXN00470 TRANSLATE of: rxnO 04 7 0 . seq check: 9539 from: 1 to: 1269 

MGESPEKVAFRVFPDGLVSQGHDMIEDMSNTPAPYTPQPAGQAVPLYPTFTRSRDGRVVA 

G VAS G LAKH LN VS V FWVRAL L I F AAL L S GAG L FAY AL I W I FTRIEKKGSGEASTSKRWVS 

WCLVLLAIGGAAASVMLSTGFAVGTLVPIGVVGVGLLMVWLAYDRGVESGPNLLIIATGG 

VLMLVAIVLIVMNWNTQDGFVMALVAVVLTLVGVAALGVPLWVRMWDQLGEERAEKAAAA 

ERADIASRLHDSVLQTLALIQKRADDPAEVARLARGQERELRQWLFDSQDKTPQTTGTVF 

TALERACGEVEDI YALRIVPVTVGTDEALTEKTQAAVMAVREALVNVAKHAGVETADVYA 

EIMLGELNIFVRDRGAGFDPDNI PDGHHGLAESVQGRVERAGGKVRIKSEIGEGTEVAIT 

MDV 

>RXN00499 TRANSLATE of: rxn00499.seq check: 1415 from: 1 to: 1281 

VVGVVSTPARNLGSMTKTLGSLQLEEITLTLPLTEDVADERTIDVFARIATRVGGEDLPY 

LVFLQGGPGNEAPRPSLNPLNPNWLGVALEEYRVVMLDQRGTGRSTPVGNDILEKPTAEV 

VEYLSHLRADGIVRDAEALRKHLGVNQWNLLGQSFGGFTTLHYLSRHADSLDNVFITGGL 

SAIDRPAEDVYANCYNRMRRNSEEFYRRFPQLRETFRGLVNRARAGEIVLPTGEVVSETR 

LRSLGHLLGSNDGWFDLYNLLELDPTSNAFVHDLAGLLPFGNRNPI YYVLHESSYADGVV 

TNWAAERVLPEDFREDPTLLTGEHVFQEWTDTVPSLKPWKDVALALAQQEWPKLYDAKAL 

ENSQAKGAAAVYANDVFVPVDYSLETAQHLPGVQLFITSQHEHNGLRASSGAVLKHLFDL 

AHGREVR 

>RXN00513 TRANSLATE of: rxn00513.seq check: 4398 from: 1 to: 921 

MAGLFSSAVAPTERRKALRAALAAPEIARMPGAFSPLAARAIQEAGFEGVYVSGAVVAAD 

LALPDIGLTTLTEVAHRSRQIARVTDLPVLVDADTGFGEPMSAARTVSELEDAGVAGCHL 

EDQVNPKRCGHLDGKEVVGTDIMVRRIAAAVNERRDEQFVICARTDAAGVEGIDSAIERA 

KAYADAGADMIFTEALYSPADFEKFRAAVDIPLLANMTEFGKTELLPAQLLEDIGYNAVI 

YPVTLLRIAMGQVEQALGDIANTGIQTDWVDRMQHRSRLYELLRYNEYNAFDQQVFTYSA 

DSYKPIF 



>RXN00531 TRANSLATE of: rxn00531.seq check: 3085 from: 1 to: 495 
MANYTVPGINENDAKQLIDGLQERLTDYNDLHLILKHVHWNVTGPNFIAVHEMLDPQVDL 
VRGYADEVAERIFTLGGAPVGTPEGHVADRTPLQYERNAGNVQAHLTDLNRVYTQVLTGV 
RESMASAGPVDPVTEDIYISQAAELEKFQWFIRAHIVDVDGNIQE 



>RXN00549 TRANSLATE of: rxn00549.seq check: 5535 from: 1 to: 1674 

MVFMGAYIMVDVPEPEELVSPQVSQIYASDGETELARIVPPEGNRQMVTIDQVPDTVKNA 

VVAAEDREFYTNPGFSITGYARAALGVITGDSSAGGGSTITQQYVKKAVVGDERSLIRKA 

KELVYSAKMANEWSKDEVLEAYLNTVYFGRNAYGVQAAAHAFFDKPVEELTAAEGAVLAA 

SIQLPSQLDPWTNPVEAETRWNYVMDGLVEIGAISAEERAVATYPETTDPASNSAYTEAT 

GTNGLIKNQVMAELSELGITEDDVQTCGLQVTTTIDPKTQEGAVEAVQNQLDLLSENNRA 

AVVSIDPSNGAVRAYYGGENATGWDFANAPLQTGSTFKI FGLAAALQQGIPLSQPYSSAP 

VTVGDAQIGNVGGSGCGSCSIEQALLHSYNTSFIRLQQDLENGSQDTAD^4AHALGIAKSL 

PTIPETLTENGETPYEGIILGQYESRPLDMASAiyiATIANEGVWHRPHFVSKVETVSGEVL 

YEFEDGDGERRVSEKVALNLLKAMGPIAAYSNGNALADGQVSASKTGTTQLGDTGANKDA 

WMLGAAPQLATAVWVGTA 
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>RXN00550 TRANSLATE of: rxn00550.seq check: 1281 from: 1 to: 321 
MYGSNSPATIWKQTMDNALENSPLETWDIAPALGYGNPPVPEYVWTPSPNIATNDPEGAT 
EEAPVEDPNAVIDTPAVDPTAPAEETGNGQVEILPGLTI PGDLLGIG 



>RXN00621 TRANSLATE of: rxn00621.seq check: 1431 from: 1 to: 783 

MSERLNAPQAPIHPITRTHHGIDFVDNYEWLRDKESQETLDYLEAENAFTKQETEQLATL 

RDNI YEEIKSRVKETDMS IPVRAGKHWYYSRTEEGKSYGYSCRI PVTEGSDAWTPPVIPE 

GEPAQGETIIMDANELAEGHEFFSMGASSVTTSGRYLAYSTDVTGEERFTLRIKDLETGE 

LLPDTLTGIFYGATWVGEEYLFYQRVDDAWRPDTVWRHKVGTPVEEDVLVYHEPDERYST 

WVGTTRSEKVHPFWLRLQDHL 



>RXN00622 TRANSLATE of: rxn00622.seq check: 2214 from:: 1 to: 1416 
MNVIPPGWAPLVQKKFILFGCASKITSEVRVLPFDQPEGTPEVLIPRAEGVEYDVDHAVV 
DGSDIWLVTHNAEGPNFSVGWAGVDKLNSLDALAPLVAHKDDVRIEGVDTYRDFI ILGYR 
SGAIGQVAIMKLIDGTFGDFQQLEFDEEI YTVASGGNPEWDAPVIRLSYGSFTTPAQLFN 
YWIESGERTLLKQQEVLGGYKPSDYVASRLWVTAKDGAQI PVSLVHRTDLDVSKPNPTLL 
YGYGSYESSIDPGFS IARLSLMDRGMIFAIAHVRGGGEMGRGWYDNGKTTTKKNTFTDFI 
DVADALIEQKISAPEMLVAEGGSAGGMLMGAIANMAGDRFKAIEANVPFVDPLTSMLMPE 
LPLTVIEWDEWGDPLHDKDVYEYMASYAPYENIEAKNYPNILAVTSLNDTRVLYVEPAKW 
VAQLRATATGGEFLLKTEMVAGHGGVSGRYEKWRETAFEYGWLINQATGVTE 



>RXN00639 TRANSLATE of: rxn00639.seq check: 1844 from: 1 to: 855 
MTSAEQIVDPTAHDSGNKATDKFKANRVSSDTSKERANAI YVDLLAAIAQVAHKHEVTYE 
EYAVLKQWMIDVGEYGEWPLWLDVFVEHEIEEINYNRHDYTGTKGSIEGPYYVENSPKLP 
WDAEMPMRDKDRACTPLIFEGQVTDLDGNGLDGAEVELWHADEDGYYSQFAPGIPEWNLR 
GTIVTDEEGRYKIKTLQPAPYQI PHDGPTGWFIESYGGHPWRPAHLHLRVSHPGYRTITT 
QLYFEGGEWVENDVATAVKPELVLHPETGEDGNHVHYPFVLDKED 



>RXN00641 TRANSLATE of: rxnO 0 6 4 1 . seq check: 1023 from: 1 to: 1491 

MSTPVSNLASVQKTLDHALEDRPEEGIVRVNRNIFTDPEIFELEMRHIFEGIWMDMAHES 

QIPNGGDYFTTYIGCQRIMITRSKEGTLNGLINACSHRGAMLCRGKSDNRTSLTCPFHGW 

PFCNGGALLKVKGEKEGAYPENFRTDGSHDVRRVPKLESYRGFLFGSLNDDVVSLEEHLG 

DTRTVIDMLVDQSPEGLEVLRGSSTYTYDGNWKLQTENGADGYHVSSTHWNYAATTSRRG 

TGESANETKAMDAGTWGKQGGGYFSYPYGHMLLWMWWGNPEDRPLFERRDEFKKEFGEEK 

GEFMVGASRNLCLYPNVYLMDQFSSQIRHIRPISVDQTEVTI YCIAPKGESAEARANRIR 

QYEDFFNATGMATPDDLEEFRSCQKTYQASAFPWNDMTRGLGHQVQGPNEVAKGLGMNEV 

LSSGARTEDEGLYPIQHGFWHELMQEAVNKQSIKEKELADDTASSLATVAAAKIREEAKA 

AAKS D AGE P RRRRRT RG 



>RXN00658 TRANSLATE of: rxn00658.seq check: 6023 from: 1 to: 693 
VRHDEHYPAAANLIAFDKGWSTLIAPQLEDPEAEEFTAGFLTEYQDNLITAGMEHQALAS 
GFPVGRRFKSDIALRRCDAVTTHIGHEHSADGHWRIYVFAGQATPQDSESALNKWAQWME 
ESEDSPLNRFTPEAGDRNAVFDIKATYQQHYHSFDLFDAPEVFFPRVGPYKLQNLENVWT 
ALDSQDIFESRGISRDGAI VVVRPDQYVAAVLPLEDTAALAEFFNGNLLEP 

>RXN00663 TRANSLATE of: rxn00663.seq check: 3662 from: 1 to: 1374 

VTTTYPDFLGNSSLQTDTEHWEMEGGAQEVSVTYVLDTSVLLSDPLSLTRFAEHDVVLPI 

VVITELEAKRHHPDLGFFARQALRMLDELREIHGDLSKPLPIGDEGGHIHVELNHQNTGS 

LPVGFRLGDNDTRILAVAKNLQEEGHNVVLVSKDLPMRIKASASGIAAQEYRAALARDRG 

YTGMTHANITDDQLSELYDTGEVRIEELEKLPVNHGFTLKSNSGSALGRMNSDKI IELVP 

GDQQVFGI SGRSAEQRVAIDLLNDDAVGIVSIGGPAGTGKSALALCAGLEAVMERRIQRK 

IIVFRPLFAVGGQELGYLPGDQEEKMGPWAQAVFDTLSSMVSQNIIDEALSRGLIEVLPL 

THIRGRSLHDAFVIVDEAQSLERNVLLTMLSRIGQNSRVVLTHDVAQRDNLRVGRYDGIV 

SVVEALKDHELFGHITLQRSERSRIAELVTQVLDAPSL 
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>RXN00665 TRANSLATE of: rxn00665.seq check: 1137 from: 1 to: 501 
MSSSTLLLASGQVTALAADYTLSHTPSDGILVVLGFAMILTFMTLIMLGRLTPMVAMLLV 
PTIFGLIAGAGLGLGDMALDAIKDMAPTAALLMFAIMFFGIMIDVGLFDPLIRVITRVLH 
DDPAKVVIGTAVLAGVVSLDGDGSTTFIITTFRDAAHLPAPWHEPCG 



>RXN00675 TRANSLATE of: rxn00675.seq check: 9322 from: 1 to: 792 

MGFRSKKKVIAAKTAAELDAMQAAGEIVGKALQAVRAEAKAGMSTWDLDQIAEQVIRDAG 

AVPTFLGYQGFPASVCASVNEVIVHGI PSKETILEEGDLVSIDCGATFDGWVGDSAWSFG 

IGELDEDVQGLNLATEWVLMEGMKAMVPGNRLTDVSHALEVATRKAESKFGVALGIVDGY 

GGHGIGRHMHEEPYLANEGKAGKGPVIQEGSVLAIEPMLTLGTEDSAVLEDDWTVVTLDG 

SWASHWEHTVAATKGGPRILTPRY 



>RXN00689 TRANSLATE of: rxn00689.seq check: 7633 from: 1 to: 1491 

MNAATRRASLQLPYTHVDDFYINGSWVKAEGTQRNPVVDPAVGQEWGSVPEATASELDSA 

VGAARTALKSWSALTGAERTGYLLKIATEIESRSEALALTNTRENGSPISETRGAASNAA 

GI FRYFATLAPWLDGEDIRPFPAGSAES IVDKDPIGVCALIAPWNFPINLVVIKLAPALL 

AGCTVIIKPASPTPLSIRFIIEAIEAAGVPAGVVNLLTGSGRFGDALVRHPGVDKVAFTG 

STPVGKKIAAACGELLRPVTLELGGKSSAI ILPDADMSVLSTRLIRSCMRNTGQTCYIST 

RIIAPSSRYAEVVQTVASTIAAGRQGDPYDEETVFGPVASASQYSTVMSYIDSAREEGAR 

VVAGGTRSISLSEGLESGEFIQPTVFADVTPDMRTSREEIFGPVISILKYDDTNGVSEAI 

ALANNTKFGLGGLVFGADEEQALEVARQVDSGSVGINFFGSNHSAPFGGRHESGMGVEYG 

IEGLSAYLTYKSIHRTI 



>RXN00778 TRANSLATE of: rxn00778.seq check: 6349 from: 1 to: 1125 
VNLTLKRS IALVGAVTAGSFALVACSDSNESDSTSSSAASTGSSDAASIEGLSGVTGQLV 
AEGASSQQSAMDYFGIRYSEAVSGASLAYTPSGSGSGRTNFAAGQVAFGGSDSAMKDDQA 
AEAEARCNGNEAWHLPFVIGPVAVAYNLPGVDTLNLDTNI IAQIFKGEITKWNDEAIASQ 
NEGTDLPDQDISVLYRSEESGTSDNFQKFLGASTDIWETEGQQFPTEVGSGAQGSNGVAS 
EASNIEGAITYVEAGFANQSGLGVANIDFGSGPVELNAESVGVALGALDFLTEGHNMVVD 
TDAMFAMNEAGAYPLILTTYEIVCSAGYDETTRDQVKDFLTVALDSQDDQLEALGYIPVT 
GEH YDRLVAAVEAI Q 



>RXN00787 TRANSLATE of: rxn00787.seq check: 6866 from: 1 to: 1902 

VSQPLSKRLSIRKALASAFIVALAFSLSPVAKAQANETPTMIVLDNSGSMTAQDAGGQTR 

IDAAKQASTQLINDISDRTDVGLTYYGGNTGETEADVEMGCQDVTILGGPSRGNADTLID 

TINSLQPRGFTPIGKALTDTAAELPEGGNIVLVSDGIANCTPPDVCEVAQELAQSGINLV 

INTIGLNVDPAAREELECIAGVGGGTYADASDAQSLTDALTRAASRQYNSYTSDVTKIDG 

ASEQSAAVEIDEDTELFLTDLPQESRFWKIPVEPGETISVSANTVTDPTVLTMGQGGIKL 

EAQLHTEEAPQYGLRGRCTRVSFDNFKPGLGVRGIQNASVASKEVGTNNCDTDAIYLEIS 

RSGDYLNGQDIPTEITIERFGKVDESTIGNVTEEHSSVDLTEAAASEAHPVTPGQWFTSA 

ADLDPAGEKVSSIIVPGETHFYAL PVDYGQELRAAVETTFDQI DSSALGTHLYIQAFSPN 

RAEIELTNRDTSYADDNGLKTFGFFTPVSAANLFEKSSQGISLRSPWQGGTQYLAVTYLP 

SGQDEDVSATDQLPTLEYELVAEAFGDPVDPPVFASLTGATPSTSTPPSDVAEDEQISEA 

TEEDSSSFPIVWIGLGVIGLGII IGLI FALRRKN 



>RXN00818 TRANSLATE of: rxn00818.seq check: 6962 from: 1 to: 840 
VKHPDPAQKVEGTTATTPTKVAAFFDLDKTIIAMSSTYAYGREFMNSGLISPVEALQLSL 
AQATYMFAGHTSEQMDNTRDQLTAMIRGWEVQQVRSIAEETMHSVVTPTI YAEARELIEH 
HQELGHDVI I ISASVKELVEPIARELGVHKTVTTVLEAHDGMYTGEVLFYCKGDAKAQS I 
LDLAEANNYDLSLSFAYSDSFTDLPMLEAVGNPAAVNPDRALKKIALEQGWKILSFKNPE 
PLFQMPSTRDVGIGTGVVAGIAAVTAGSIWWMKRARRGSA 



>RXN00820 TRANSLATE of: rxn00820.seq check: 6937 from: 1 to: 363 
VNTLADATDDQQWIHTDPERAKDGPFGGAI AHGFLTLSMIIPFWGELLDVTGVTTKVNYG 
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LDKVRFTSPVKVGSRIRMGAVVREISEVKGNGLHLVADGTIEIEGQERPAVVATFLTRFY 
A 



>RXN00866 TRANSLATE of: rxn00866.seq check: 4209 from: 1 to: 966 

MNDSRNRGRKVTRKAGPPEAGQENHLDTPVFQAPDASSNQSAVKAETAGNDNRDAAQGAQ 

GSQDSQGSQNAQGSQNRESGNNNRNRSNNNRRGGRGRRGSGNANEGANNNSGNQNRQGGN 

RGNRGGGRRNVVKSMQGADLTQRLPEPPKAPANGLRI YALGGISEIGRNMTVFEYNNRLL 

IVDCGVLFPSSGEPGVDLILPDFGPIEDHLHRVDALVVTHGHEDHIGAIPWLLKLRNDIP 

ILASRFTLALIAAKCKEHRQRPKLIEVNEQSNEDRGPFNIRFWAVNHSIPDCLGLAIKTP 

AGLVIHTGDIKLDQTPPDGRPT 



>RXN00877 TRANSLATE of: rxn00877.seq check: 565 from: 1 to: 1665 

MTVEHLLKPSTLPYQLPDFAAIKVADFPPAFELALAEHDAEITAIATNEDAPTWENTIEA 

LERAGLSLNRVAAVFFNLQGTDSSPEMDEIAATIAPKLSAHSDAI FHNAALFARIEAVEA 

PADEESQRLLSHTKRAFRRRGAALNADGKARLSTINQRLSALSEQFGRNLLQDTRDLAVN 

FEESELAGFSEARISAAADYAAAVGTEGYVVPLELPTVQSEQAVLTESASRAKLYEASQK 

RGASLNKDVLLETVRLRAERATLLGYDTHADYVIEEETADDVAAVRALLYDLAPAASANA 

KAEYKLSAEEAEEHGQKVGAADWSFWEAKVRARDYALDETELRNYFPLNQVLRDGVFFAA 

NRLYGITVEPRPDLRGYAEGVDVWEVLDSDGSGIGLILTDYYGRPSKRGGAWMSSFVDQS 

ELLGTKPVVVNVMGITKPTTGEALLSLDEVTTIFHEFGHGLHGLLSKVRYPSFSGTSVPR 

DYVEFPSQINENWAFDPAVVRNYARHVDTGDIIPDSLLEAVEACGISDRVVEHVSTCPHL 

LSTCPVSPCPQRMPH 



>RXN00905 TRANSLATE of: rxn00905.seq check: 8965 from: 1 to: 801 
MTQFENAQVLKENIENQREQI FTQLKEIVSFNSVHSDPNLLEDYAGAKEWVKETLTNAGL 
TVSEFAAEDGTTNFIGTRKGSEGAPKVLLYSHFDVVPSGPLDLWDTNPFELTERDAGHGT 
RWYGRGAADCKGNLVMHLAALRAVEASGDTTLNLTYVVEGSEEMGGGALSALIKDKPELF 
DADVILIADSGNASVGTPTLTTTLRGGGQVTVTVDTLEGAVHSGQNGGAAPDAVAALVRV 
LDTLRDEHGRTVI DGCQHHRKLEGRAL 



>RXN00948 TRANSLATE of: rxn00948.seq check: 5347 from: 1 to: 1119 

MANVVLVDRMEPLVSKLFTPIQIRDITIPNRVWMSPMCTYSAATGSGLPTDFHQAHYAAR 

AAGGVGLVMVEAT GVNPVAPIS PVDLGLWSHDQIEPFSRVTAAIRAGGAVPAVQLAHAGR 

KASTDAPWNGGGYVGPETNGWETVGPSPLAFPGLPAPRELTVSEIQEVVQQFAGAAVRAD 

QAGFDVVEIHAAHGYLLHNFLSPISNKRTDSYGGSLENRARIVLEVIDAIRAVWPEEKPV 

FMRISTTDWVEENPQDDRESWTLSQSRQLALWASEHGVDLIDASSGGLDIVPIPHDRDYQ 

TAKAADLHASTGVTVAAVGRIDDAQTAHNLVDSGDVNAVFLGRPLLKDPSWANQAALALG 

AEPRYVHQYDYVL 



>RXN00982 TRANSLATE of: rxn00982.seq check: 8201 from: 1 to: 1506 
MPTAAAQENIRWEECPPQVDIASAQCGSIDVPMHYSDPSLGDISVGFVKVPAQGEKHGTI 
FGNSGGPGGDAYSFFGSQSMNWPEAMYQNYDLVAVQPRGMVGSTPVNCDNIAPGYDFLSL 
LTREGAFVKESCEIGTPGYTSSLTTDNTANDWERVRQALGDDKISI FGLSYGTYLGSVYA 
TRYPQHTDKVVLDSAMAPSLAWNGIMASQEQGYKNSLNDFFTWVAENNDTYGLGTTPLAV 
YQNWSNKI VAETGTNPTVAPPPAQVGDVPPAFAWAGQAGADMMTATNPTSVQLQGLATQL 
LNPGSNQSLSPLLNVTRAYI PQPSTWPMLAGAISGQTPIPDVTDTGDDPYVIESINASVN 
MQRMVMCNENTVAPDPVAMARMAWTSMVTGDVFDI YSVKFSSGQACSGITPTSGRQPTDG 
SQLAVQPLLLQGTSDPQTPYWTHNELADAMNAHVVTVNGPGHGQSIGGTNQAINDIVVDY 
LRTGHTDATWVEGNTPTPITAG 



>RXN00983 TRANSLATE of: rxn00983.seq check: 4228 from: 1 to: 1476 
VTAGETTTMNVTLTNP FDNAI FDRAVSLERPEGWQAEDVRVS IPSGESVT I PVQVTAPLV 
ADNGELPVEVSILDGADRYTGRLNLTVQGGQEPAPTSVKVSI PNLKDTYVAGEKIS INFA 
VNNPFDVTVNSVPSLGEGENWM PANLRGFDPEQGTPNCRYKNLGANKS YDCTTTTYEVSD 
LDVERGYVDI PTVWTFTNSAGETVWSKNVDVPRVELNGTQDAVTDAI VTVDPINPVHSNG 
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QSQTVEVQANVTSEGDLPAGSKVAFYLDSSPIDTAAVDAEGHASISIDVDNIASEQPERT 
FEVRARLWPEDAPRSIARDALARFTVLSEQVQQNSLVIMNHPDVFSDGQTKTIVIAAKA 
TAHDGSPVAIGTLIAFRVNGIERDVVPTNAQGTAKLQLDLKPVNTEDEEYEVTVEAELDE 
LTAQTTFKVLAGEEEEPTSTEEQPSETEQPSEPEEESTGVAGSSNGGSFVALLALLAALG 
GIVGAVLGLLKL 



>RXN01014 TRANSLATE of: rxn01014.seq check: 9151 from: 1 to: 2601 

LTSTNLTRQEASDRSRLLSVENYDIALDLNNGDEFFSSSTVVSFTVRKAGDTFIDLRAAS 

VEEVRLDNVSIKDEALTLGKNGYDETFGIALKGLTPGAHTLRVTASIPYSRTGEGLHRMV 

DPADNEVYLYTQFETADAKRMFACFDQPDLKATYDLNIKTPKGWKIISNSEQQVSTQHTD 

YDTHISRVDYPLSTYLIAVCAGRYHEVCDVWKGTLTHHAETPADQPTELTVPLALYCRSS 

LAKDLDAVRLFTETKQGFDWYHRNFGVAYPFGKYDQIFVPEFNAGAMENAGAVTIRDEYV 

FASKATRYRYERRAETILHELAHMWFGVLVTMQWWDDLWLNESFATWSAAISQAEETEYN 

TAWVTFANVEKSWAYQQDQLPSTHPVFSDGYDIETVDQNFDGITYAKGASVLKQLQAYVG 

REEFLAGVRRHFANHAWGNASFDDLLGALEQSSGRDLSDWANQWLKTTGINTLGAKFTTD 

NGKYTSFSVTQTGAAPGAGELRTHRIAVGLYKLVDGSLNRYARVELDCSGASTSVEEIVG 

LEQADFVLVNDDDLTYALLDLDDDSRNFVIDNIDKFSDPMPRTLVWSAAWEMTRAGQMKA 

RDFIALVARGAAAETEIAVLERILAQATSALKSYADPAWAEATGNDLLADAFLEGARSAE 

PDSDTQLAFIQALAKATLNDAAADYFRDILAGNVEGLTVDPDLRWWALTALIARGDIEAV 

EDAIAAELSRDNSSASFLASLRAGAAVNTEEVKAAAYKHVTAVDSGLSNLELRHKIEGLT 

FTGSSELLQAYNEQYFEILDDVWANFSGEMAQQIVLGLFPSWNVSEEGLKRTDEFLDGEH 

V AG I KR I V S E S L DRT ARALRNRAAD AA 



>RXN01046 TRANSLATE of: rxnOl 04 6 . seq check: 5893 from: 1 to: 1779 

MIPFPGQPQQQSAPNDETRFIDLNERHKDDEPALFRDDVIDQTLAILISKNKPNALLVGP 

AGTGKSRIAEDIARRLANDDVSIPDQLVGHRILDVSIAELVAGAGVVGQLKKRILDLIKY 

ATDPSNKVI IFIDEIHQIAGDQSSHSGSQAKVAQILKPYLARGDLRVTGATTTQEARDFD 

HDPALKRRFSRVNVDEFDRDQTLTILHAARDGYLKHFNNAVTVSDDVLGYVYTYSQQFNP 

GNTAQPDAALTLFDKALASLTMEKQRLINNHVIAPSLKFPVSERHIHNTARKLAFGSQVP 

ASINTDDARDKLETLFGQDHI IEPVLTAIKREQLGI FPRTKPLSWVFAGSSGVGKTEMAR 

ILSRAINGGDPII INGPEYISPESITGLIGSSDGYIGSNSKRAKPLDPLISNPRQVIVLD 

EFEKSHPHFQQLFMAALDTGTMAMANGTTLNFSQAI I I ATTNAARDKIGRDSFGFDSDNS 

GVLGSAQAATDPRAQERLKSLMSKDFLLNCSTVSRISLPSTALMQAPTVRFWTISTSVAV 

TPCCLATPHYAAQIPADIDSDTLDQLVETTFISDFGARPAARTIEDHIASLLM 



>RXN01120 TRANSLATE of: rxn01120.seq check: 6283 from: 1 to: 1278 
MARMQESADLLKCSFCGKSQKQVKKLIAGGAVYICDECIELCNEI IEEELGQAQHDEQER 
NELPKPSEISAFLDTYVIGQDPAKRILSVAVYNHYKRLRASETIGRRRNDEPETELVKSN 
ILMLGPTGSGKTFLAQTLAKLLDVPFAI ADATSLTEAGYVGEDVENILLKLLQAADFDVE 
RAQRGII YIDEVDKISRKSENPSITRDVSGEGVQQALLKILEGTVAAIPPQGGRKHPNQD 
FIQLDTTNILFIVAGAFSGLEKVIADRNGKKGLGFGVEVSSKKEEANIVDI FKDVLPEDL 
VKFGLIPEFIGRLPVVATVSNLDQKSLVKVLTEPRNSLVKQYRRLFEMDDAVLTFTDDAL 
EEIANQALERKTGARGLRAIMEEILVPIMYDLPDRKDVGEVI INGAVARGEAEPEMLEAV 
AEEKTA 



>RXN01145 TRANSLATE of: rxn01145.seq check: 748 from: 1 to: 1014 

MAIELLYDADADLSLIQGRKVAIVGYGSQGHAHSQNLRDSGVEVVIGLREGSKSAEKAKE 

AGFEVKTTAEAAAWADVIMLLAPDTSQAEIFTNDIEPNLNAGDALLFGHGLNIHFDLIKP 

ADDIIVGMVAPKGPGHLVRRQFVDGKGVPCLIAVDQDPTGTAQALTLSYAAAIGGARAGV 

IPTTFEAETVTDLFGEQAVLCGGTEELVKVGFEVLTEAGYEPEMAYFEVLHELKLIVDLM 

FEGGISNMNYSVSDTAEFGGYLSGPRVIDADTKSRMKDILTDIQDGTFTKRLIANVENGN 

TELEGLRASYNNHPIEETGAKLRDLMSWVKVDARAETA 



>RXN01152 TRANSLATE of: rxn01152.seq check: 1196 from: 1 to: 834 

MPYSGPFQAGDRVQLTDAKRRHFTIILEPGTTYHTHRGQIAHDDIIGADEGTVVHSTMGS 

DYLCFRHLMVDHVLSMPRGAAVIYPKDSAQILVEGDIFPGARVLEAGAGSGALSMALLRA 
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VGEKGNVISYEIREDHLEYAVSNVEEYFGERPATWDPRLGDLKEVTVEDLGGPVDRIILD 
MLEPWEMLETCKDLLIPGGVFMTYVATVPQLMKVMEGIREQKCFTEPRAWESLVRDWKVE 
GLATRPEHRMNAHTAFLVLTRRLADGVEPPRPQRKARR 



>RXN01166 TRANSLATE of: rxn01166.seq check: 5407 from: 1 to: 1305 

MGYTNLNDTRVLRAGSCDAWWRTMSPLVQQGSEAVFRRIMGLSRRPDRKPGFDDVPHFGA 

AVRVPGLKHGTLVNAAPLKVLGARGEPNPASSYRFEYI TGDSAGRAI TATGAVLFSTRPW 

TTGPRPAIAMAPSTQGVAQHCDPSHTCAIGLNAFYDKPFDAIIAYELPVILWFLAHGLDV 

VFIDYPRDPATGVQYYCDSIAAAKSLLDAVLASRQLGLSPEAPLGLWGFSQGGGATGWAA 

QLQDYAPDVRPKAAVVGAPPVDLFRVLDTVDGGLLTGVIAYAIAGLAVNSSEMFEEIMSV 

LNERGVSDVLKNITSCAGGSLLASGYSSSRGWTHQGTPLADILDDLPLVVAEFGKQKLGR 

VAPEIPVLLWGSKNDDVI PIDPIRELRDSWADKGTPLTWHESQAPRVPGRTGLNHFGPYF 

RNLEKYSGWLIDHLV 



>RXN01181 TRANSLATE of: rxn01181.seq check: 3409 from: 1 to: 957 
SVLLARDLVNTPSSHLYPESYSVIASNEASKHGLQTTILDEKQLADQGFGGILAVGNGSS 
RKPRLLRI DWKPRKAKKS I ALVGKG ITFDTGGISI KPGASMENMI S DMGGSAS VLAT 1 1 A 
AARLNLSINVFAFLPMAENMPSGDAFRPGDVITHFGGITSEILNTDAEGRLILADAIAYA 
SEDKPDYLIDAATLTGAQLVALGLRTSGVMGTDEFRDSVAKTGREVGEQAWAMPLPEELD 
EQVKS PVADLRNVTNSRFAGMSAAGRYLQEFVGADIEWAHVDIAGPAYNTAGEFGYTPKR 
AT GQPVRT FVQVLK DLS E S 



>RXN01226 TRANSLATE of: rxn01226.seq check: 8697 from: 1 to: 540 
MGDVNNSPLLVVGLGNPGPKYVGTRHNIGFEVAEELVSRSFGSFSVHKRSNTDIAQLPGL 
IVAKPRSFMNLSGTPIRALCDFFKISPANVI VVHDELELDFGSVKLRQGGGDHGHNGLKS 
TSKSLGTKDYWKLSMGIGRPPGRMDPASFVLKPFGKQELADI PIMAADAADLVEKHLQQG 



>RXN01267 TRANSLATE of: rxn01267.seq check: 8891 from: 1 to: 1314 

MYAEINGGFIPEGTVRVSGAKNSATRLLAAALLTDEVVHLGNFPTKLVDVEHKIRFIEEL 

GGKVHVDHDEQILVVDAKDLAAREMTTDELNIPIRTTYLLAAAQIGRGEIARVPFPGGCA 

IGGGPAGGRGYDLHLMVWEQLGCKILEKDDHIEVTAPQGFIGGVIDFPISTVGGTENALL 

CASIASGDTKIANAYITPEITDLIELLRRMGAEITVYGTSRIHVKGRAGLLQGAYMDVMP 

DRIEALTWIVYGIISGGRITVEGVPFSSMEVPFIHLEKAGVDLFRNSSSVYIT PECLPSG 

SVQPFELACGTHPGVISDMQALFVLLGLKGAGTSRVYDYRYPERIAFVEELTN LVSGDKL 

SAEAGKITIQGDATFRPGYANSTDLRGSiMAVVLAALCADGKSTINNVHMALRGYNELDKK 

LRLLGADLTIREGEVPSP 



>RXN01277 TRANSLATE of: rxn01277.seq check: 992 from: 1 to: 2004 

MTDYTFLEDIDTPEALAWAEKWSGESVEKLKS PAKDALEARLLAALDTDDRIAYVSRRGE 

KLYNFWRDAQHPRGVWRTTTLESYESDQPEWDVLIDVDALAEDEGENWVWKGAVVRSPEF 

DRALVKFSRGGADATVIREFDLATAAFVDDSPFELKEAKSDVTWVDLDTLLVGTDTGEGS 

LTDSGYPARVLTWKRGTPLEQAELFFEGSRQDVATHAWRDSTPGFERTFVSRSLDFYNSE 

TSLETEGGLVKLDVPTDCDVI VKKQWIFVSPRTDFAGI PAGGLGVLLLKEFLEGGRDFQP 

VFTPTESTSLQGLATTKNFLVLTLLNNVSTEIVTVPLNDPTTEHEHIDLPEHVTAHVVAT 

S PLDGDE I WVQAAS FT EAPTLLRAELPGALEAVKKAPLQ FENAGQETRQHWAT SADGTKI 

PYFITGAFEEEPQNTLVHAYGGFEVSLTPSHSPTRGIAWLEKGYYFVEANLRGGGEFGPE 

WHSQATKLNRMKVWEDHRAVLADLVERGYATPEQIAIRGGSNGGLLTSGALTQYPEAFGA 

AVVQVPLADMLRYHTWSAGASWMAEYGNPDDPEERAVIEQYSPVQAVVGVEKRIYPPALV 

TTSTRDDRVHPAHARLFAQALLDAGQAVDYYENTEGGHAGAADNKQTAFVESLI YTWIEK 

TLDQQGSI 



>RXN01302 TRANSLATE of: rxn01302.seq check: 612 from: 1 to: 453 
MTTTTSSGKSSEKINPLFKLGSFLRKGTVGSEGQQI FLQGGRQADVFYRNRWAFDKVVRS 
THGVNCTGSCSWKVYVKDGVITWESQAVDYPTTGADMPDNEPRGCPRGASFSWYTYSPTR 
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I RYP YI GGVLVDMSAKPRNAWAI RCWRGATL 



>RXN01308 TRANSLATE of: rxn01308.seq check: 3036 from: 1 to: 2403 

VLAWRDIVETPEKRKAYVSQRGKGGLIRVQYEEAMEIAAAAHVYTIRQYGPDRIHGFTVI 

PAMSQVSYGAGTRFLQMIGGVALSFYDWYADLPPASPQTFGDQTDVPESGDWYNSSYLMM 

WGSNIPVTRTPDSHFMVEARYKGTKVVVVSPDFADSTKFADEWARIHPGTDGALAFAMGH 

VILKEFHVDKKTPYFMDYMRKYTDSPFLVELDEHGDGTYTPGKFLTADRAADISPALAAT 

PNATHRLLVLQKDGSVVDPGGTVADRWGEEGMGKWNLRLDGVDPVMTIADVQTDTETAEV 

LFPRFDLPATATQEGPIGAGTISRGVPTITLNGRKYTTVFDVLLAHYGVNREELNLPGEW 

PKDFQDPVMGTPAWQEELTGVPANQAIRLGREFAQNADDSKGRSQIIMGAGVNHYFHADS 

IYRTFLALTSMCGTQGVNGGGWAHYVGQEKLRPMNGWAQYAFATDWQRPPRQMITTGFYY 

LTTDQWRYDNTRANRLASPLANRGTVGDKMTADTLVESMKRGWMPSFPQFNRNPLILSQE 

AEEKGVSVSDHIVQQLTDGDLQFACEDPDAPENWPRILLNWRTNLMGSSAKGTEFFLRHM 

LGVDSDASAEENAPEDRPSSIVWRDEAPEGKLDLMLTTDFRNTSTTLVSDI VLPAATWYE 

KHDLSTTDMHPFIHSFNAAINPPWETRTDWEVFHDLTKEFSSQAATWLGTQTDVITAPIA 

HDSPDELNMPGGI VPDIDEVGLIPGKTMAKI IPVERDYSKVYEKWTHLGPLTAKAGTGTH 

GTAFNVTKQTEELALINGTSI 

>RXN01309 TRANSLATE of: rxn01309.seq check: 2947 from: 1 to: 801 

IADHEGTHINWDMVKERSAEVITSPEWTGSKKDGRRYTAFSINIEYDKPWHTLSGRMHYY 

LDHDWFIDYGEQLPIFRPPLDKIHINGEVGPGQSVTGTDGEPEVTVRYLTTHNKWSIHSQ 

YYDNLHVLSISRGGQVIWMSNKDAEKLGIADNDWIEAYNRNGVVSARAIVSHRIPEGTVF 

MNHAQERTAGTPLNEKSGRRGGTHNSLTRIMIKPVHVAGGYGHLTYGFNYIGQPEITAMR 

SPEFVAAPRRCSTNEGHGSDRNDHELG 



>RXN01386 TRANSLATE of: rxn01386.seq check: 2161 from: 1 to: 930 

MWEGHNARALLPLDIRTIDDRPMQASETNLHLPSMRMASVFGTSQFVERSESFISENPTG 

VVAI FFATEGEAVFFHRGGHVALRPGQAI VYDADRPFLRGFNNRFRELVLTI PKQRYLEI 

VGSKGPELPAIFEFGATGTANEQALARLVQESLHRIESGEPKHIDSSGPLGKPWSDIEHE 

AHGLIRNVLGDATSSEEGLISAAQRFIDINISESDLQASRIAAAVGISERQLSRIFSDSG 

QTIGRYVLNTRLDFAKEALSTPERDKVSVSEIGKRFGFASPSHFSRTFRERFEMTPLQWR 

KESQRQSFQE 



>RXN01461 TRANSLATE of: rxn01461.seq check: 3776 from: 1 to: 612 

MIDTGKNGEFRYEQSNIIDQNEAEFGITPSQTVGPYVHIGLTLEGAEHLVEPGSEGAVSF 

TVSATDGNGDPIADAMFELWQADPEGIHNSDLDPNRTAPATADGFRGLGRAMANAQGEAT 

FTTLVPGAFADEAPHFKVGVFARGMLERLYTRAYLPDADLSTDPVLAWPADRRDLLVAQ 

KTDDGFRFDITVQAEDNETPFFGL 



>RXN01466 TRANSLATE of: rxn01466.seq check: 3249 from: 1 to: 960 
MTPNGRRQLLLERGAAFSKNRT PGLKHVDRHTI VDS DGLS I HT YMVGHAENATATVVFI H 
GFTLAAEVYYMQVDYLQTFYPNIKSVLI DARGHGATGQIRPELCTIEGTANDVLAAIHEH 
APTGPLILVGHSLGGLTALNLVKRADHSLRKRI VGMVLVATSIESLSTQGLPQVLASPLA 
DN I KNAVEAAPNDAQKFRQYATT FL APTLATAVFQRDTNDEVI DFHAAMI HET PLDT FVG 
FFDDLQEHDELDAAPALEGLKGYVLAGELDDVTPISQADRICEVWPGARLQIAEGAGHML 
PLEAPGILNNAIGNILDGLG 



>RXN014 99 TRANSLATE of: rxn01499.seq check: 1314 from: 1 to: 3822 

LWDVLESVASTYPEAAAIDDGQVLTYAELMEEVTALADSIHAQGIRRGDRIGIRMPSGTR 

DLYIAILATLAAGAAYVPVDADDPEERAEMVFGEANINALFDATGFHMLRPTAGGDTRRP 

RLDDTAWI IFTSGSTGKPKGVAVSHRSAAAFVDAEAQMFLVDHPSGPLGPEDP.VLAGLSV 

AFDASCEEMWLAWGHGACLVPAPRSLVRSGMDLGPWLIRRDISVVSTVPTLAGLWPAEAL 

SQVRLLIVGGEACSQELVERLSTPDREVWNTYGPTEATVVACGTQLYAGQPVGIGLPLAG 

WDLVVVDDAGEPVGIGEVGELVIGGVGLARYLDPEKDREKYAPLKSVGWTRAYRSGDHVR 

LEEDGLYFVGRVDDQVKIGGRRIELGEVDANVAALSNVRSSAVVVQTTGADQKVLVAYVS 
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LEDAAAGFDHNVATARLTETMPAALVPRIHVMDDLPVTTSGKVDKKSLPWPLPGTVVEAN 
DLSATEAWIAQEWVDILGTSVSSKDADFFSLGGTSLAAATLVGRVRAKVPTAAVRDLYDH 
PRLEKFAERVEAIAADTGISLEAPNQVEERVVKPVSFGTRVMQTLIQIPIMTLQAAQWIA 
WLLLGNNIMAALDFDWAVHVSWWLVIGMILVFATPIGRLPIGGWGARIITRGITPGSYPR 
GGSTHLRIWSAERLADASGSRNISGATWVNYFARSLGVKMGKGVDLHSLPPITGLLTLGN 
NVSIEQEVDLRGYWLDGDILRVGTIEVHDNARIGARSTLLPGTVVGTGAHLLPGSTVTGD 
KTIKPGSRWAGSPAQKVGRAKHRFPTSHPPRRSRWVPVFGATSIVLSLLPLQALAIGAAI 
TLWLATISPLPLIWGVLVFATVGALAAFFAYTVTIWVLVRLIQIGIKGGTAPVRSRLGWQ 
VWAVQRLMDDARTYLFPLYASQLTPLWFRSLGAKIGKDVEISTAVMVPKLADIREGAFLA 
DDTLIGGYELGNGWLLSGETRVGKRSFIGNSGIAGPERKLAKNSLVAVLSSTPKKAKANS 
NWWGSPPERMRRVTVEVDEGEAKTYSPGFGVKFARGAVETARLLAPITSGVLAALSLLLM 
QYLLTEFNMWITWLLGGLILMTVGVLAMGITVVMKWVCVGKHKPSEHPLFSRFVWLNELQ 
DAFVESVAGPWFLVPNLGTGALNAGMSALGAHIGRGAWIESYWLPETDLCYIGKGATVGP 
GVVVQTHLFQDRVMSLDTVTVADGATLADHSVALPASLIDASATIGPGSLVMRGDKVPAH 
TRWQGNPIEPWSNS 



>RXN01555 TRANSLATE of: rxn01555.seq check: 3558 from: 1 to: 960 

VNKGVVLVAGGFSQNPELRMKYMPEPTPQFSRTNESATGDTMALAAKVGARLGDDNGENA 

LWFPSSIGTRADGSTAVYPHIWDRGRLGVIAVNAAGERFVDESVSYHRFVRAMYESNKTT 

PTVSAWLIVDSHTLAKYGLGMITMPHLPKLALQKYIDSGYLHAGSSLDELARSIGVDARG 

LEQTVKRYNTFAKTGIDEDFHKGELLFGQAAGDPDNKPNPNVGPIKKGPFYAIAVVPTPL 

ATAFGISINPNGQVVSEDGEPIIGLYSAGNDAQSVMASEYPGAGSQVGSGMTFGWIAAQH 

AVGKAGKS GGAKAG YAAS S K 



>RXN01608 TRANSLATE of: rxn01608.seq check: 9638 from: 1 to: 1839 
MALCMTVAFAGGSLTACTPRPDTADPIAEEFLQAWASQDFDTIADITDQADLATEMLSTS 
FDGLQADSVELTLDSVDSRDTIATANFSVVWKLPRDREVSYDSSMTLTKMRNEWTVRWEP 
SLVHPKLGANQHLELRAIEAQRANVISSDGAPVLAPGS I YRVLVDPSAGDADVVVKRVAD 
YLNEAHATDENVNTLDVEDIMSNLGDSTYSLTTVDANLGARMEQDLAGI PGLTFNEEASM 
VATDPGFAPDIVSRVARIVEDELEGSNGWRASIVTSNGAVIDDIAYDAPELAPSVRISLD 
HNVQRAAEEAVDLRAEMKAMMVVMRPSTGEILAVAQTDEADKDGDVALMGQYPPGSTFKI 
ITAAAGLAHEGLTPDSIVPCPGTMNI YGRIVTNYNSFSLGNTSLDDAFANSCNTTFADIF 
HHLEPGQLKNVAKQFGLGIDYQI PGLDTMTGSVPEGDIVLDRTESGYGQGLDLASPFGMA 
LVASTAATGSVPTPTLISGHETVASEEVLALDPEVLANVQRMMKSVVNDGTARGMRQTGG 
QIYAKTGEAEINEGSHAWFTGYREDDIAFATLVVLGGGSEAAAAVTDQFFVKLDELRAGG 
EVAVSEAEEQPVG 



>RXN01619 TRANSLATE of: rxn01619.seq check: 4967 from: 1 to: 975 
MRAITHNTFGDPADVLQITEKEI PTPGPGQVRIQVTLAT IHNHDLWTVKGSYGFVPDLPA 
AAGTEAVGIVDALGEGVEGLQVGQRVASGTSFGIWAEYALVDASGLI PVPEQLSDESAAQ 
LVAMPFSAISLLDFLDMKPGEWLIQNSANGAVGRMLAQLAESRGIHVVGLVRRDAGVQEL 
AAQNISGVVSTETPGWEKQVEDITGGASIAVALDSVGGSSAADLVKLLGEGGTLVSFGAM 
GNPIMEI PSGPVIFKHITVKGFWGSKVSREMPAEKKTQLFGELIARILDGTLTLPVDSTF 
DAADIVSAVRASSEPGRAGKVLIRF 



>RXN01653 TRANSLATE of: rxn01653.seq check: 1458 from: 1 to: 1461 

MATAENTTQENRKILFNAFDMNCVAHQSPGLWTHPKDKARDYNTLDYWVHLAKTLEKGLF 

DGLFIADVLGTYDVYGSSNEAALSSGAQVPVNDPILLVSAMAYATKNLGFGITAGTAYEH 

PYPFARRLATLDHLTNGRVGWNVVTGYLPSAAQNMGDTDQLPHDERYDKADEYLEVIYKL 

LEGSWEDDAVQNNTETSVFTDSSKVHAINHHGKYFDVPGIAITEPSVQRTPVIYQAGASP 

RGLKFAGENAEAVFINSSTVEAITKTVAKIRAAAVAAGRDPHAVKIFAMQTIITGETEAD 

AQAKLEEYSRYIDPVGGLTLMSGWTGADLSQYDLDEPITNIESNAIQSTAATISNGTGEG 

AWTVRKLGEATGIGGFGPVLVGSGANVAAELARIQDLSDVDGFNLAYAITPGTFEDVVDF 

VVPELQKLSRYKTEYAPGSLRNKLLGKGDRLDDTHRGAS YRLGARNSTATIDLSSI SAQL 

VSQGAHS 
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>RXN01716 TRANSLATE of: rxn01716.seq check: 2732 from: 1 to: 486 
EVTPEGFKEITRENTIVRLGKGVDATGQLDPEAIERTRVALENYVELMETHGVEAVRMVA 
TSATRDASNRDEFFSMTRQLLSKIRPGYQAEVISGEEEALLSFRGAIVDLPEDQGPFCVI 
DLGGGSTEFIVGTYDGEILGSHSTQMGCVRLTERIMRSDPPD 



>RXN01842 TRANSLATE of: rxn01842.seq check: 4367 from: 1 to: 918 

MSKVYVSNEYGGPENQELITRNTPQPGPGELGVKVHAAGVNPLDWKVRSGVAGTPRELPA 

PLGEEASGIVTAVGDGVEGFAVGDPVLGLVAPGVGGYAEDTLLVAESTVLKPEEISFTDA 

AAIPVAGASAYAGTHQVELEPGQSLLINGAGGGVGLMAAQIGRVHKFQVVGVDHEDKREL 

I E S T G A I FVAT G D AVAE QVRAL LPDGVDVVFDLVGG EAL RV VA PL AKN P AHV I S AADAAT 

VGELGGQVLRRTPEMVGQITGVVQYGLVDPKVDTTYPLEQAGKALAHVEQGHARGKIVLE 

LITSQD 



>RXN01849 TRANSLATE of: rxn01849.seq check: 9896 from: 1 to: 1101 

MASQQIRYPFSAVVGQDELRLALILTAISPRIGGVVIRGEKGTAKTTTVRAFAGLLGDAP 

LVNLPLGSTEDRVVGSLNMETVLTTGRAEYQPGLLAQADGGVLYVDEVNLLADHLVDALL 

DAAASGRVSIERDGI SHSSPANFVLVGTMNPEEGELRPQLLDRFGLAVDVAASTNPEVRV 

EIIRRRLDFENAPEQFMAKWAEQDADTSNRILAAKDLLPGVELPDLILSQIAWLCARIEV 

DGMRADLVITRTALAHAAWAGRTVVTEEDVEIAARLALPHRRRRNPFDAPEMEERKLQET 

LQEARDFFKDNEDKGPAAKITDEETGAEAFTDTDNPTEEDGLQGTAQAKAQTTGKVGTAG 

SGDPFRS 



>RXN01868 TRANSLATE of: rxn01868.seq check: 1336 from: 1 to: 1926 

MKDLYRFVNGLWLDTHIIPDDRAVDGTFHKLRDDAEEDVHEIVKEDTGRAGTLYASFMDT 

DAINAAGVAPLDADLNRLSVANSSFFAAALGELDREGVGAPVGFWVEKDSSSNESVAYVI 

QSGLGLPDEAYYREEAHAETLAAYKEHVERMLGYLDNSRLFGLSAASAAARIVALETEIA 

AGHWDVVKTRDAVATYNPTELGALPPKVRTLLSSAGLPDQRLVSMMPSYLDHLNGLLVDD 

RLPDWQLWATWHILRSRAGLLTEEISQANFDFYGTKLSGATEQKDRWKRAVGLAERMVGE 

EIGQRFVERHFPASSKEHMLELVDYLVAAYRDRISNLEWMTPATRERALEKLGKFNAKIG 

YPDKWRSYEGLEFGSDLVDNSRKGSAFLHDYELGKIGKPADRDEWVTTPQTVNAFYNPVV 

NDITFPAAILRAPFFDPEAEAAENFGAIGAVIGHEIGHGFDDQGSQYDGDGNLNSWWTDE 

DRSAFEQLTSRLVTQFSGLVPAVLTSEGIDTDGVNGEFTLGENIGDLGGLGIAVVAYEKY 

LADRGQTFETSPVQKFEAEGAEEGLAEQEFNGLQRLFLSWARVWRTKIRPQMAVQYLAID 

PHSPAEFRCNVIAGNVAEFYEAFDVPEDAPVYIKPEERLAIW 



>RXN01885 TRANSLATE of: rxn01885.seq check: 4597 from: 1 to: 801 
MTTKPII PESTHSAERAGGHWILARLGKKVLRPGGRETTQFLLENLSLTGATVVEFAPGL 
GVTARDILGKG PARYIGVDSDADACANVRAILPAGPHEVRNTNATDTGLESDSFDVVIGE 
AMLTMQTDKHKLELMREAARILKPGGLYGIHELSLVPDNVSTAVKEDIAKALARSIKVNA 
RPITVPEWAALAREAGFDVINIRQADMALLSLKRNLKDEGLKGVFTIVRNVISQPDLRKR 
VLGMRKTFTEHKDHLGAVGI ILQKRAQ 



>RXN01923 TRANSLATE of: rxn01923.seq check: 3715 from: 1 to: 750 

MSALIKGSGPHHVVVLNGWFGHAAGWGAFADYLDLGNYTWHFWDYRGYGNRKDDAGEFTL 

EEISADIVAYI DSIEAEKVSILGHSMGGVFMQKVLADSATPIASLVGISAVAAAGTPFDE 

DSRKLFTSAGHNPDSRRAIIDFTSGSRQPAAWLDDLTDSAVQNSTPEAVEKYFFAWADCN 

FAADLGTQDLPVDILTGDLDPAVTKTAVESAFGPIYQNLTVEELHDVGHYAIFEHPLGLA 

ARVLRFLDAV 



>RXN01963 TRANSLATE of: rxn01963.seq check: 1780 from: 1 to: 684 
MKNRKKIMSTLTTVCAVLGIVAAHPFHASAVIGGSVPSTDSVANAVAKIGPGALNCSGVM 
ISPSWALTARHCVDDINILGDIDTITPITPGIHRNEGNYMGEVYRAPSGDLALININGVH 
KGTIAQLPTQEYPLGTAAQSVGFGGGGVNIRTAESVNMILTDI YSVRSGKFHHGVGRSHY 
LLFDYDSAETGRIHKGDSGGPIFIGDEVVGIMSHGTINKNDGSFDDES 
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>RXN01974 TRANSLATE of: rxn01974.seq check: 7604 from: 1 to: 1785 
MTQVVAGTLVGES INREI DEDKYPYLS S YAAPVAVPVRE 1 1 GREEEVNKI MAALMRPEI S 
NVMLVGPAGSGKTTLVQQALVKDPERNYIEVDVAKMVADLSTPAQiyiAARIKGVFEDAIAY 
RKHEGHELVL FVDEFHQIVQLSNAAVEAIKPILAMSGVLGVRVIAATTLEEFHEHIRPNQ 
ALTERLQEIRLTPTDQKTTVAILRGMADRYGVSDQFYDDHVFEQIYSTTERFMPSSVQPR 
KSIRVLDAMVGWHRLSGKPMDMDLLGDVLHDAIGVDIAFKVDGTSIKDKLDEKVMAQSLA 
TTVVARRLQLVVADLHDKSRPLSNFLFTGPTGVGKTELVKQLARVLFGDDTGRLIRFDMS 
EFALESSLDLFRSELTRRVADQGNAIVLLDEVEKADRAIARLLLQVLDDGRLSDDYNREV 
SFLNTYIVMTTNAGSEIFETISNYATDDTGDGRAIKDFVKNIHTS IKNKGFPPELLGRVD 
EIVPFQPLSETTQDRI ISKKLQDVATEVYERHGVKLHCSQKVMEFLLVDQVEESAESGGA 
RGAVRSLQREVVTEVATFINTYPEVRDI YVDVDGQMRNKTNRVSTARVVIKRVEG 



>RXN01993 TRANSLATE of: rxn01993.seq check: 8105 from: 1 to: 1128 

MTLSERKLTTTAKILPHPLNAWYVAAWDYEVTSKKPMARTIANKPLALYRTKDGRAVALA 

DACWHRLAPLSKGKLVGTDGIQCPYHGLEYNSAGRCMKMPAQETLNPSAAVNSYPVVEAH 

RFVWVWLGDPTLADPTQVPDMHQMSHPEWAGDGRTISADCNYQLVLDNLMDLTHEEFVHS 

SSIGQDELSESEFVVTHTEDSVTVTRWMHDIDAPPFWQKNMNDKFPGFEGKVDRWQIIHY 

YYPSTICIDVGVAKAGTGAQEGDRSQGVNGYVMNTITPDSDRSSHYFWAFMRNYRLESQT 

ITTQLRDGVSGVFKEDEDMLTAQQDAIDANTDYEFYSLNIDAGGMWVRRILEEALSKEGR 

LDI PTTFPRAT PKPEA 



>RXN01997 TRANSLATE of: rxn01997.seq check: 5274 from: 1 to: 486 
MTINEKIASAFNNQVTAELEASMVYLQLSYVLDDLGLTGMRDWMKAQSKEELEHAQKFAQ 
HLLDRDYTPQIGDIAPPKLDVTSAIEAFEASLAHEQKISGLIRELAAIQDAEKDYDSRAL 
IDWFLNEQIEEEATVGEI IDRLRIAGDSGSGILRI DGELGSR 



>RXN02001 TRANSLATE of: rxn02001.seq check: 4280 from: 1 to: 1158 
MPVINSIASFSDEMTRWRRHLHQNPEI SFDCVETAAFVAEQLRS FGVDEI HTGIAKTGI I 
ALIHGREAGPVVGLRADMDALPLTEITGVDYASTTPGKMHACGHDGHTTMLLG.AAKYLAE 
TRNFAGTVALIFQPAEENGGGAGVMVDEGVLDRFAIAEVYALHNQPGLPLGHFMTTAGPI 
MAAVDTFDINITGRGGHGAKPHQTRDPIVAAVGIVQAFQTI VSRNHNPVEDLVVSVTQIH 
TGSADNI IPETAYINGTVRTFNKDVQAMVITRMEEIVAGQAAAYGVEATLTYNRNYPATI 
NDAAKAAIAAEVAGEVGLGVNPNGSRGMGAEDFSYFLEKRPGAYLFVGNGDSAGLHNPAY 
NFNDEAAPYGASFLARMAERPLPLKG 



>RXN02053 TRANSLATE of: rxn02053.seq check: 1600 from: 1 to: 579 
MSLSVVEAITNRRATRKYTDEAPTPELIDKIVDLALEAPSAFNAQQREI VVITDPAQKQK 
LYEASHQKQFLTAPVTFIAVARVENEPEDLEEILGTERAERVAGFINGRSIQQAREATLR 
DASLAAAFLILAAQAEGLSTSPTTGWDEEKVKEAIGLGGREDRAIALVIATGFPNEQPEH 
PGRLQNRRIDNSY 



>RXN02146 TRANSLATE of: rxn02146.seq check: 3577 from: 1 to: 627 
VGKHRRNNSNATRKAVAASAVALGATAAIAS PAQAAEVVVPGTGISVDIAGIETTPGLNN 
VPGIDQWIPSLSSQAAPTAYAAVIDAPAAQAAPAASTGQAIVDAARTKIGSPYGWGATGP 
NAFDCSGLTSWAYSQVGKS1PRTSQAQAAQGTPVAYSDLQAGDIVAFYSGATHVGI YSGH 
GTVIHALNSSTPLSEHSLDYMPFHSAVRF 

>RXN02274 TRANSLATE of: rxn02274.seq check: 3347 from: 1 to: 1710 

MSFEISRKQYTDLYGPTVGDSVRLADTELFLCVEKDYAAIGEEVAFGGGKVIRDGMGQNG 

TLVRDVDIPDTVITNVIVLDYTGVYKADVALRDGKIFRIGKAGNPNVMENVDIVIGVATD 

IIAGEGKILTAGGIDTHVHFLGTDQVNTALASGITTMIGGGTGPSQASMATTVTPGQWNT 

YNMLSAFEGMPMNFGILGKGHGSSKSPLAEQVRAGAIGLKIHEDWGATPSSINTALEVAD 

DMDIQVALHSDTLNEAGFVEDTIEAIAGRVIHTFHTEGAGGGHAPDLIRVAALPNVLPAS 

TNPTLPYTRNTVEEHLDMVMVAHHLNPDI PEDVAFADSRI RAETIAAEDVLHDMGI FS IT 
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SSDSQAMGRVGETITRTWQVADHMKRTRGSLTGDAPYNDNNRLRRFIAKYTINPAIAHGV 
DYVVRSVEEGKFADLVLWDPKFFGVKPDLVIKGGLMVNSLMGDSNGSIPTPQPRTLRNTW 
GAFGQAVS RSSIT FLSQDAI DANVP DLLNLRKQI RGVRGVRNLTKRDMKLNAEMPDI RVD 
PETYQVFVNGELITSKPAETVPMARRYFLF 



>RXN02334 TRANSLATE of: rxn02334 . seq check: 4801 from: 1 to: 723 

VKDLNDPLTRDFIDGEAFAELMNRKGIARDDIVVVYGDKSNWWAAFTLWVFELFGHSDVR 

LLNGGRDAWMAEERDTSYVVPEYPSANYPVVERVDENQRAFVAEVLGSLTQSGGMTLVDV 

RTPSEFSGLDEHGNPTSNTGVLRGGHIPGAINLDWSDAVLPNGNFRTRAELDKLYADLNP 

ADDTVVYCQVGDRAAHTWFVLKYLLGFNNVRNYDGSWAEWGNMVRMPIETGENTKNNVSV 

S 



>RXN02478 TRANSLATE of: rxn02478.seq check: 2398 from: 1 to: 1215 
MRTSLIARGLYRIPALVWDQGLLTLFDARLSVDDLPAPIDVVSARSSDGITWTTPEPAIV 
ETEHRGVGDVCLVTGDLCFHGLSNLAGFFEDPTDLEPRLARRDVSGWTSISMAHYFADVD 
AAFASSGTGLVLADGRWIQSFVVRRGREISLRILRSDGHITDIAGGNESAMTQLPSGRIV 
LHSRGVGHRLSSVSDDFGETFTPLEPVPELIDPGCNGHVFYWKAAGMLAATHLADPDLRR 
HLVVDLSSDEGATWAHRITIEREEAAYSTAAEMPNGDVAVVWEAEGTRAIKCTVI SVNDI 
SLRIDEPISDAISLRHWINDDHDGIEVALPDASQWGEGVFKIVSNPDASTQKIRT RGKP 
ARQTLEIGDELVFDIRKGGEVAYGVTVPYDGRSLGEVKQDFGVGL 



>RXN02508 TRANSLATE of: rxn02508.seq check: 3436 from: 1 to: 185' 

MRTSIATVCLSGTLAEKLRAAADAGFDGVEIFEQDLVVSPHSAEQIRQRAQDLGLTLDLF 

QPFRDFEGVEEEQFLKNLHRLEEKFKLMNRLGIEMILLCSNVGTATINDDDLFVEQLHRA 

ADLAEKYNVKIAYEALAWGKFVNDFEHAHALVEKVNHKALGTCLDTFHILSRGWETDEVE 

NIPAEKIFFVQLADAPKLSMDILSWSRHHRVFPGEGDFDLVKFMVHLAKTGYDGPISLEI 

FNDSFRKAEVGRTAIDGLRSLRWLEDQTWHALNAEDRPSALELRALPEVAEPEGVDFIEI 

ATGRLGETIRVLHQLGFRLGGHHCSKQDYQVWTQGDVRI VVCDRGVTGAPTTISAMGFDT 

PDPEAAHARAELLRAQTIDRPHIEGEVDLKGVYAPDGVELFFAGPSPDGMPEWLPEFGVE 

KQEAG LIEAI DHVN FAQ PWQHFDEAVL FYT ALMALE T VRE DE F P S P I GL VRNQVMRS PN D 

AVRLLLSVAPEDGEQGDFLNAAYPEHIALATADIVAVAERARKRGLDFLPVPENYYDDVQ 

ARFDLPQEFLDTLKENHLLYDRDENGEFLHFYTRTLGTLFFEVVERRGGFAGWGETNAPV 

RLAAQ YRE VRDLERGI PN 



>RXN02513 TRANSLATE of: rxn02513.seq check: 7035 from: 1 to: 732 
MLP I WMGLP FKKAGALS RRKAVFSALGAAALMGAALPT I PTAQAQT PTG YGFDAT AS I SE 
EPEFSTQQLADGGTLGFDCYRIPSLGVAPNGNVLASWDGRPNNCSDAPQPNS IVGKVSTD 
NGATWGEQHDISAGITAEPKTGYSDPSI VVDWERGDVFNFHVKSFDAGYFTSQPGTDPDD 
RNVAHVAYAKSSDNGSTWVADTVITDQVVAHDTWDSRFATSGNGIQLQYGAYKGRLVQPS 
VTRM 



>RXN02530 TRANSLATE of: rxn02530.seq check: 7593 from: 1 to: 6! 
MSTNYEAII IGAGQAGLAAAHELSRRGFTPGKDFLVLDSNDGPGGAWRHRWDSLTLGKAH 
GIADLPGLPMNRPDPKTPASTLVAGYYGAYENEFSFAVVRPVKVSRVEPTSEDPSSPLRV 
SSDDGREWITRMVLNATGTWTNPYVPYI PGIDKFQGKQLHTVNYRKAEDFKGKKVLVVGG 
GLSAVQFLLELEGLAETTWAT RRPRTYAARVRRRLGHCG 



>RXN02565 TRANSLATE of: rxn02565.seq check: 9394 from: 1 to: 1266 

VNDLTPDSGQEIRNAESLERFFEGTPNVKITKLEPHPGRTSI IVTVPGSDPDAEPLTLLG 

HTDVVPVDLPKWTKDPFGAEISDGQIWGRGSVDMLFITATQAAVTRQVAREGGLRGTLTF 

VGVADEEARGGLGAKWLSEEHQNLFSWKNCLSESGGSHLPVHDGSDAVVINVGEKGAAQR 

RIHVNGDAGHGSIPFDRDSAIVKIGEVARRIAAADLKVAKDDIWQGFVQAHRFDPETEQA 

LLSGTSPEAYAEFGGLSRFAHAVSHLTIAQTVVRAGQAINVLPSHAYLELDIRTLPGQTN 

DYVDDTLRAALGDLADEVEIEHLISEEATVSPTDSRLYNTLEKVLGDFFPDAPVVPIISS 

GGSDLRFGRRLGGVGYGFAVHARERTLAEAMGQLHSHDEALYLEDLELTVRGYDSVVREF 
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>RXN02589 TRANSLATE of: rxn02589.seq check: 3006 from: 1 to: 765 

MSISDNSRDQLGELPAGRPLQSDFDNDLDYPRLGSVTFRRGTLTENQQTMWDEKWPELGR 

VLEDELIDVDAWFGREGAKTIVEIGSGTGTSTAAMAPLEADTNIVAVELYKPGLAKLMGS 

VVRGEI DNVRMVRGDGIEVLNRMFADGSLDGIRVYFPDPWPKARHNKRRIIQSGPLNLFA 

KKLKPGGVLHVATDHADYAEWINELVEVEPLLEYKGWPWEECPQLTDRQVITKFEGKGLE 

KDHVINEYLWQKVQN 

>RXN02704 TRANSLATE of: rxn02704.seq check: 1921 from: 1 to: 1689 

MTTGASKKPARPNTGAKTRTGLGIRERISGAWNDLLARPLTDYIMILCIVVILSCLGWM 

VYSSSMTWSLREGGSVWGTAVRQGIMIVLGFFAMWVALMTRPQTIRNLSNLILIVSIVLL 

LAVQIPGIGTGKEEVGSQSWIALGPIQFQPSEIAKVAIAVWGAHYLAGKGPVQHWFNNHL 

MRFGGVGAFMAFLIFMEGDAGMAMSFVLVVLFMLFFAGIAMGWIAIAGVLIIA?vLAVLAL 

GGGFRSSRFEVYFDALFGNFHDVRGIAFQSYQGFLSLADGSGLGVGLGQSRAKWFYLPEA 

KNDFIFAI IGEELGLWGGALVIALFAGLLYFGLRTAKKSHDPFLGLMAATLTASVVSQAF 

INIGYVVGLLPVTGIQLPMISAGGTSAI ITLASMGLLISCARHEPETVSAMASYGRPAID 

RLLGLREPSSTLTTSNASLRSNKTKAAKQKPSPQKESRDRFGEPVTARRAQAPRSGRAGV 

QSEAPRRSTGSVKGRSSGQDNGRSNEGTARSQSTTGGRAADRSVDRSRQSRPTERRSESR 

AMIGVTTATADKCEIRRTTNKDG 



>RXN02707 TRANSLATE of: rxn02707.seq check: 464 from: 1 to: 1530 
MTLGEIADIVGGRLTGGAQEDTLVSSSVEFDSRSLTPGGLFLALPGARVDGHDFAATAIE 
KGAVAVLAAREVDVPAIVVPPVKIQESNADI YAHDPDGHGAAVVEALSRLARHVVDICVA 
GHQLNVVAITGSAGKTSTKDFIATVLDQDGPTVAPPGSFNNELGLPHTALRCTTDTKYLV 
AEMSARGIGHIKHLTEIAPPRIAAVLNVGHAHLGEFGSRENIAQAKGEI IEALPSKKTSS 
VPVLNTDPFVARMAPRTKARVVWFTTDAGQAKKSDYWATSISLDAVARASFTLNTKDGSW 
PVTLQVFGEHQVANALAAAAIAiMEAGVAPELVVAGLEAHSAASAHRMDVKTRADGVT I IN 
DS YNAN PD SMRAG I AALAYT AS GRS EAT SWAVLGQMGE LG DDAS E AHAE LG AELAKYN VQ 
ELVAVGENPNCAALAESAASLGVSTHVVSDVDAALELLAGHIKRDDVVLVKASNADRLWR 
VAEALHGMVPGLKNTGGSVNDDSRRNVEGQ 



>RXN02723 TRANSLATE of: rxn02723 . seq check: 9251 from: 1 to: 666 
VNKKVIAIVVGVVVVLVAILGVVAWFVPILKVGNIEVTGATRTYPDQVLEVSGI VEGKNL 
FRVDATAAGQNIVELPWVKSVTVNRALPSTITVELTEREPAVFIKRADGDHVIDTEGKEI 
IIGTPPVGTVEVSGADEGNSEVL P AV I AV I N A I KAQDAQMT ESI QVVEAP DQFDILLKMN 
DGREIYWGSSENNHDKAVAMSTVLKREGQRWNISSPSMVTVR 



>RXN02813 TRANSLATE of: rxn02813.seq check: 4724 from: 1 to: 999 
VEAALAVAAAPEHAAMAKAT I DS YQLDVEELSRRAAEGGNPLI PLVT DLKAI N PAG I H I G 
ATSQDI IDSALMLCMKEGVGEVVDKLKKLARDLAELTAEHKATPIMGRTLGQIATPTTFG 
ALTGGWLVAVDNAARALEALEFPVSYGGASGNMTAVHPRGFEIQAKLAEELGLFDPQWVW 
HSDRTPITAIASALATAAGVVRKIAGDVVFYSQTEVGELREKSPGGSSAMPHKANPAAAI 
ACDGYARRAPGLLATLFDALDCRLQRGTGSWHAEWATLRELAAVTHSAVSRAATS I DGIT 
VNVDVMASRVNGPTGHAEDLAERALEI YGKGRS 

>RXN02820 TRANSLATE of: rxn02820.seq check: 6804 from: 1 to: 1311 

MKVTQSTFLKSVAAFTVAALTLTISSCSSGEDTSASSTDTENSSTQAAASPPLAPCELPA 

DASAEEEVEGTHTGEDISVAPEIGTGYREGMTPVQTQGYAVATANPIASEAACAVLREGG 

TAADALVTAQFVLGLTEPQSSGLGGGGYILYYDAEANAVTAIDGRETAPVAADENYLIHV 

SAEDQTAPVPDARRSGRSIGVPGIVAALGQLHDSFGKTSWQDVLTTPQQLATDGFSISPR 

MSASIANSAEDLSHDPEAAAYFLDENGDAKAPGTLLQNPDYAETIRLI SEGGPDAFYTGE 

IAADIVERATREVDGFTPSLMSTADLAAYTPETREALCAPYRDKIVCGMPPSSSGGVTVM 

ETLGILNNFDLAQYPPTEVGLDGGLPNAEAVHLISEAERLAYADRDAYIGDPAFVEVPAG 

GVQQWINHVHTGEHSKL 
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>RXN02839 TRANSLATE of: rxn02839.seg check: 5996 from: 1 to: 447 
CVVNDYADRKFDGHVKRTANRPLPSGAVTEKEARALFVVLVLISFLLVLTLNTMTILLSI 
AALALAWVYPFMKRYTHLPQVVLGAAFGWSIPMAFAAVSESVPLSCWLMFLANILWAVAY 
DTQYAMVDRDDDVKIGIKSTAILLANTIN 

>RXN02908 TRANSLATE of: rxn02908.seq check: 6002 from: 1 to: 261 
LKLHPEVLERAIADIKGVTAACVVGIPDPRLGQAIVAAYSGSISPSEVIEGLDDLPRWQL 
PKRLKHLE S LP S I G P GKADRRAI AKL F 



>RXN02913 TRANSLATE of: rxn02913.seq check: 5023 from: 1 to: 486 
MIPGEYILSSESLTGNVGREAKTIEIINTGDRPVQIGSHFHFAEVNPSISFDRSEGYGFR 
LDIPSGTAVRLEPGDARTVNLVAIGGDRIVAGFRDLVDGPLEDLKVNVWEGREDGWRRSS 
AAGDAPQELPQVEAAERGRKLDDATDVDTNVGTEEGFEEGRN 

>RXN02937 TRANSLATE of: rxn02937.seq check: 1915 from: 1 to: 402 
VISNGEGPVVALRGDIDALPMAERSGKEYAATGVTQVDNTTGQETPVAHTCGHDVHISSL 
LGAVQAFNSHRELWNGTLMAVFQPAEETAAGARMMADQDNAPGNHSPAFAPDMQPTLDRG 
VEALVVAASAWLVK 



>RXN02944 TRANSLATE of: rxn02944.seq check: 4495 from: 1 to: 678 
VNAQNLIDPEHSMGQATAGVSQNPVMAALPESGTSHISII DSYGNAASLTTSVEAAFGSF 
HFTRGFILNNQLTDFSAEPLDEDGEPVANRVESAKRPRSSMSPMLVFNASGDGEIADLNM 
VLGSPGGSLI IQYVVKTLVNI IDWDMDPQQAVSAPNFGAMNQPKTGLGSEHPLIANDSAE 
LVSELESKGHEVNVGEQSSGLSALVKNGDTIVGGADPRREGVVLGG 



>RXN02952 TRANSLATE of: rxn02952.seq check: 9893 from: 1 to: 516 
MSSPALDAAKQRLAESDGLIAVTPVFTASYSGIFKMFFDVLDPKTIVGLPTIIAASAGTA 
RHSLVLDHAIRPLFTYLRAVVVPTGVFAATEDFGTEAGADIERRVNRAAGELATLMLQDY 
SSVQGLGGATANQDADLSFRRTTGVTPGENFSSFADLSQRTRRKRLNSRISV 



>RXN02972 TRANSLATE of: rxn02972.seq check: 3943 from: 1 to: 411 
VEIARDYVAERIQEVKAIVPISKAKTFVGCAGTFTTISAWVQGLESYDRDAIHLSALNFD 
ALRVVTDEIISESSSQRASNPVVDPGRADVIGGGSVVVQAAIDLASKEAGVDYII ISEKD 
ILDGLILGLVEADSLKK 



>RXN02973 TRANSLATE of: rxn02973.seq check: 9389 from: 1 to: 654 

VSDAGKKDSSKVEIGLTGRPLRELPEPSPLEKHGPATIIAMANQKGGVGKTTSTINLGAC 

LAEAGRKVLLVDLDPQGALTAGLGIHYDDVDITVYDLMVDNNSTIDQAIHHTGLPDLDW 

PANIDLSAAEIQLVNEVGREQTLARALRPVMKDYDFIILDCQPSLGLLTVNALACAHGVI 

IPMECENLSLRGLALLTDTVEKVADRLNFDLEILGILV 



>RXN02974 TRANSLATE of: rxn02974.seq check: 3965 from: 1 to: 195 
MQDLYSDPGELKPGAQGGFSALIDGDTLVISGGDAGATPVAALRTAL DVAWAATEQSPRY 
ALIQR 



>RXN03000 TRANSLATE of: rxn03000.seq check: 5213 from: 1 to: 567 
MSLPHSDELRGQKII ISGGGIGGAAGALALALRGADVTLYERAAEFKEVGAGLQIGPHGW 
RMLESWGLLDQIVVAGYLPEDMQFRDAVNRETILTMRFDEEFQQHYGGRYLV1HRSDLLN 
ILVTNAEAAGAKLHNGVLVTDSRTVDGGIEVDIESSINKGEDNKTLLVDAFLAFDGIHSV 
MRKKLVDDA 



>RXN03026 TRANSLATE of: rxn03026.seq check: 3330 from: 1 to: 267 
MPGKILLLNGPNLNMLGKREPDI YGHDTLEDVVALATAEAAKHGLEVEALQSNHQGELID 
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ALHNARGTHIGCVINPGGLTTLRWRFWML 

>RXN03028 TRANSLATE of: rxn03028.seq check: 9204 from: 1 to: 2775 

MFERFTDRARRVIVLAQEEARMLNHNYIGTEHILLGLIHEGEGVAAKALESMGISLDAVR 

QEVEEI IGQGSQPTTGHIPFTPRAKKVLELSLREGLQMGHKYIGTEFLLLGLIREGEGVA 

AQVLVKLGADLPRVRQQVIQLLSGYEGGQGGSPEGGQGAPTGGDAVGAGAAPGGRPSSGS 

PGERSTSLVLDQFGRNLTQAAKDGKLDPVVGRDKEIERIMQVLSRRTKNNPVLIGEPGVG 

KTAVVEGLALDIVNGKVPETLKDKQVYSLDLGSLVAGSRYRGDFEERLKKVLKEINQRGD 

IILFIDEIHTLVGAGAAEGAIDAASLLKPKLARGELQTIGATTLDEYRKHIEKDAALERR 

FQPVQVPEPSVDLTVEILKGLRDRYEAHHRVSITDGALTAAAQLADRYINDRFLPDKAVD 

LIDEAGARMRIKRMTAPSSLREVDERIADVRREKEAAI DAQDFEKAAGLRDKERKLGEER 

SEKEKQWRSGDLEDIAEVGEEQIAEVLANWTGIPVFKLTEAESSRLLNMEEELHKRIIGQ 

DEAVKAVSRAIRRTRAGLKDPKRPSGSFIFAGPSGVGKTELSKALAGFLFGDDDSLIQID 

MGEFHDRFTASRLFGAPPGYVGYEEGGQLTEKVRRKPFSVVLFDEIEKAHKEI YNTLLQV 

LEDGRLTDGQGRIVDFKNTVLIFTSNLGTADI SKAVGLGFSGSSETDSDAQYDRMKNKVH 

DELKKHFRPEFLNRIDEI VVFHQLTKDQIVQMVDLLIGRVSNALAEKDMSIELTEKAKDL 

LANRGFDPVLGARPLRRTIQREIEDQMSEKILFGEIGAGEIVTVDVEGWDGESKDTDRAK 

FTFTPRPKPMPEGKFSEISVEAAEAIQDVDSAADGDVPETDSLSDIDLETLEKFEEDVEN 

GTDIDQVSGDYYGTDDQGGTAPSKE 

>RXN03036 TRANSLATE of: rxn03036.seq check: 4467 from: 1 to: 666 
MAEQLRQFEGRVLPNQSEDLEDQGLGFDLGTVFSRRKVLGFIGVGGAGVALAACSPSGSS 
AASSTSSASSSAAATTSAAAETLTEMKSETAGPYPGDGSNGPDVLEVSGVERQDITKSID 
SDTVAEGVPLTLTMTILDMNNNNQPMEGAAVYVWHCDAPGRYSMYDSELEDETYLRGVQI 
TDKYGQVTFDTI FPGCYAGRWVHIHFEVFPDRDSITDSTNNI 

>RXN03077 TRANSLATE of: rxn03077.seq check: 553 from: 1 to: 1185 

VMEIGVQVASWMDRHHDEVIKWRRHLHSHPELSHMEYRTTEYLASVLKDHGMEPHLFPGT 

GLMVDIGPEGDSRLAFRADIDALPLLESTGLEFSSTATGVAHACGHDVHTVIALALACAL 

NTIELPIGIRVIFQPAEEVMTGGATDVIAHGGLDGVDAIYAIHVEPKLKVGRVGVRAGAI 

TSASDVIEIRVKGEGGHSARPHLSADVVYALSKLVVDLPGLLSRRVDPRTGTVLVFGTIN 

AGYAPNAIPDSGIVSGTLRTADISTWRDMRPLISELVEQVLAPTGVTHELIYNPGVPPVL 

NDDVATALLASAARDMDTQSVVQAPQSSGGEDFSWYLEHVPGSMARLGCWPGHGPKQDLH 

QSDLVVDERAIGVGVRLFGSLVQQYSSRSEAFLNS 

>RXN03088 TRANSLATE of: rxn03088.seq check: 1646 from: 1 to: 387 
MGQTRIISGDARGRKIEVPPAGTRPTSDRAREGLFSSLQVRFGFEGQRVLDIFAGSGALG 
LEAASRGADEVVLVESNPKAVEVIRRNVDVVKHPRVTVAEMKASTYLASAPDKFFTMVLA 
DPPYELATT 

>RXN03091 TRANSLATE of: rxn03091.seq check: 9170 from: 1 to: 546 

MLAKDSYTIKLTLDPDVQDAAHNAVSSHVDPTTPGVAEVVNVIEPGENSRDILAITSSRN 

YGLDLDAGETMLPQATSRVGNGAGSIFKIFTAAAAIQQGAGLDTMLDVPSRYEVKGMGSG 

GAANCPANTYCVENAGSYAPRMTLQDALAQSPNTAFVEMIEQVGVDTRCGSFSKAGPAKL 

HR 

>RXN03092 TRANSLATE of: rxn03092.seq check: 7622 from: 1 to: 885 

VSTTNSLTKLVASTVAAGVLGALALVPFASLSGVAVARTNDTMQTNLSDLTDGRGPGVTT 

ITDSTDQPIAYIYAQRRFEVGGDQISTSMKDAIVSIEDRRFYEHDGVDLQGFGRAILTNL 

AAGGVEQGASTINQQYVKNFLLLVEADDEAEQAAAVETS I PRKLREMKMASDLEKTLSKD 

EILTRYLNIVPFGNGAYGVEAAARTYFGTSAAELTIPQSAMLAGIVQSSSYLNPYTNHDA 

VFERRNTVLGAMADAGAISPDEASAFQQEPLGVLETPQGLSNGCIGAGDRWFFLQ 

>RXN03094 TRANSLATE of: rxn03094.seq check: 3583 from: 1 to: 1752 
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MSSFNPTTKTNEAMQAALQQASSAGNPDIRPAHLLAAILEQTDGVAAPVLMATGVDPKEI 
LAEAKKLVASYPKASGANMANPNFNRDALNAFTAAQELAGELGDEYVSTEVLLAGIARGK 
SDAADLLTNKGATYDAIKEAFPSVRGSQRVTTQDPEGQFQALEKYSTDLTKLAREGKIDP 
VIGRDQEIRRVVQVLSRRTKNNPVLIGEPGVGKTAIVEGLARRIVAGDVPESLKGKTLIS 
LDLGSMVAGAKYRGEFEERLKAVLDEIKGANGEVVTFIDELHTIVGAGASGESAMDAGNM 
IKPLLARGELRLVGATTLNEYRKYIEKDAALERRFQQVYVGEPTVEDAIGILRGLKERYE 
VHHGVRIQDSALVAAAELSNRYITSRFLPDKAIDLVDEAASRLRMEIDSSPQEIDELERI 
VRRLEIEEMALSKESDAASKERLEKLRSELADERE KLSELKARWQNEKTAIDDVREMKEE 
LEALRSESDIAKRDGNYCRVAKLRYGRIPELEKQIEDAESKVEVNENAMLTEEVTPDTIA 
DVVSAWTGIPAGKMMQGETEKLLNMERVLGNRVVGQLESGNCSV 



>RXN03128 TRANSLATE of: rxn03128.seq check: 7599 from: 1 to: 855 

NGLAIPDIGFGVFQTPPDETRNSVNAALEAGYRHIDTAAAYGNEREVGEAIAASGIGRDE 

ITIETKIWVTDYGFEETLHAFDKATGKLGVDTLDILILHQAVPSSFDRTIAAYKALEKLL 

FDGAVRAIGVSNFMPEHLDKLLLETSIVPALNQIECHPYFQQRDVLARNEQLGILTQAWS 

PIGGITFYRDGQLPSTLENEVIAGIAAEVGKTPAQVMLRWHLQRRRHAIPKSVTPSRIVE 

NFEIFDFELSDEQLQQIDALNTDLRGGPEPENITMENYYREIPEA 

>RXN03131 TRANSLATE of: rxn03131.seq check: 2811 from: 1 to: 273 

MTTSVPASTKALSVAGENPGLRIGTAPDSWGVWFPEDPKQIPWERFLYEVVKAGYTWIEL 

GPYGYLPTDANQLEDELGKRGLKLSAGTEFT 



>RXN03133 TRANSLATE of: rxn03133.seq check: 1541 from: 1 to: 684 
VTCATPLTPPLLCHLNPRHAPLTDPHIDASRRHRGPFHATPSYAGFHPSFTDDTARMLGN 
LAKIGAVATWEKTLVDAASWAELPHPPVIVGDTPPSTVTPDNAWYQFRVGKHLGRDAFAE 
IVMCLGHVFCHHVPQVWSTTCASQDADSTTMLIEAETAGALAIARVGGPTRRGGS FFGDA 
LLKEGTPLPAGFRLDVVLHAASEIEDLLRGDTTAVVSGAWSVEDRRGY 

>RXN03145 TRANSLATE of: rxn03145.seq check: 4840 from: 1 to: 447 
MPTYTCWSQRIRISREAKQRIAEAITDAHHELAHAPKYLVQVI FNEVEPDSYFIAAQSAS 
ENHIWVQATIRSGRTEKQKEELLLRLTQEIALILGIPNEEVWVYIPEIPGSNMTEYGRLL 
MEPGEEEKWFNSLPEGLRERLTELEGSSE 



>RXN03178 TRANSLATE of: rxn03178.seq check: 6627 from: 1 to: 801 
PTTVVTGTMEAANIEGSRVGVGEAGQYTVDQLLHGLLLASGNDAAYMLAQELGGDQATLE 
KVNALAKELGTQDTFVATYSGLDAPGMSTSAYDMSLIYQHAWQNPVFESI ISTDHI DFPG 
WGDNEGFQVWNDNALFMNDPDGIGGKTGYTDDANHTFVGGLDRGGRRLAAVLLDSTVSDI 
RPWEQARLLIDASLPITPGSGVGQLGSGSANDVAPATPELPEPTDNLTSGEGGSQNTLLK 
LVVPIGI IVLLLIAALAWTFRSPKKKN 



>RXN02021 TRANSLATE of: rxn02021 . seq check: 9962 from: 1 to: 948 

MSENIRGAQAVGIANIAMDGTILDTWYPEPQIFNPDQWAERYPLEVGTTRLGANELTPRM 

LQLVKLDQDRLVEQVAVRTVIPDLSQPPVDAHDVYLRLHLLSHRLVRPHEMHMQNTLELL 

SDVVWTNKGPCLPENFEWVRGALRSRGLIHVYCVDRLPRMVDYVVPPGVRISEAERVRLG 

AYLAPGTSVLREGFVSFNSGTLGAAKVEGRLSSGVVIGEGSEIGLSSTIQSPRDEQRRRL 

PLSIGQNCNFGVSSGIIGVSLGDNCDIGNNIVLDGDTPIWFAADEELRTIDSIEGQANWS 

IKRESGFHEPVARLKA 

>RXC00110 TRANSLATE of: RXCOOllO.seq check: 7663 from: 1 to: 549 
VSNKDGLFTDGNSTFAPKVDSI PLSDVDTSVSGEASIGTLISNATSQMSSLFRAEVELAKTELAGEAKK 
AAIGGGAFSVAGVIALYSSFFFFFFVAALLSEWIKPWAAFLIVFLFMLVIAAALALFGWRKVKKMGAPK 
NTIQSVNQLKNLVPGQASEKLEKANKRGLYTSASFHSPGAITGDH 

>RXC01971 TRANSLATE of: RXC01971.seq check: 8803 from: 1 to: 831 
MSKKKPRPIPVPAQFIPGLIDAHTHLASCGGDLAGLVERAKEAGVEKLCTVGDGLAEAELALEAAQQFG 
NVFAACAIHPTKADQLDGAARARLTQMAADPNCVAIGETGLDSYWIKHDPEDTAALDVQEEALRWHIDL 
AISADKPLMIHNREADADLMRVLADAPPPKDTILHCFSS PLDVAKEALDRGYVLSFAGNVTFKRNEELR 
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EAARIAPISQILIETDAPYMTPEPFRGSRNEPSLIGHTALCIAEVRGMAVEDVAAALNENFDRVYGVTN 
L 

>RXS00004 TRANSLATE of: RXS00004.seq check: 8907 from: 1 to: 471 
VLTQLIESSIFDNVASRESSEFLGHAAIDLLAGLVYEKATPYAPDEALRVAVYGYIRENLGSSQLTVAA 
VAGAHRIAVRTLHRLFEGEAYGVAELIRHLRLEAVYEDLRDPRLQNLTILAIGMRHGISSQAHLTRLFR 
AKYGVPPAEFRRGYINSAA 

>RXS00156 TRANSLATE of: RXS00156.seq check: 311 from: 1 to: 1110 

MNERTSDAFDALLVLSFGGPEGHEEVRPFLENVTHGRGIPPERLDEVAVHYHHFGGISPINALNREIIA 

NVEKELASRDHKLPVYFGNRNWKPFDNEAAEQMADDGVKNALVLATSAWGGYSGCRQYQEDIQGMIKHL 

ESQGQSITFTKLRQFYDHPRFVSTMAQLVQDSYAKLPDELRDEARLVFTAHSIPLTADNAAGTPEDGSL 

YSTQVKEASALIAEAVGVSDFDVVWQSRSGSPHTPWLEPDIVDHAVELNEKGQKALVVCPVGFISDHME 

VIWDLDSELMEEAEKRNMVVERVATVGPTDEFAALVVDLIEEAELKRVIERLGKLPARGSSVNGAPCGD 

GCCGTAKH KT ARVN P N AR S AA P AAN 

>RXS00166 TRANSLATE of: RXS00166.seq check: 9467 from: 1 to: 660 

VELARGFGRVLDVGAGTGKLTSELTADQVLALDPSMDMLRVFRSALPAVPCWQATAEHTGIRDNAVDLI 

TCAQTWHWVDVTAASAEFDRVIAPEGAVLLVWNNLDTSIAWVHRLSRIMHAGDVLKPGFTPETAAPWII 

DREIRTTWNQHLTPEEIIQLAHTRSYWLNASEKIKERVDQNLQWYLYEHLGFSPDNPVELPYRCDAFLL 

SRSGTLAGRSSNL 

>RXS00197 TRANSLATE of: RXS00197.seq check: 7429 from: 1 to: 1212 

VAAYLLGVVLFFLGIAVTIALHEWGHFITARIFGMKVRRFFIGFGPTVFAKRRGETVYGLKAI PVGGFC 

DIAGMTAQDELDPEDLPRAMYLKPWWQRIIVLSGGVIMNLIVGFLVLYGVAVSSGIPNPDVDTTATVDT 

VQCVPETQISATELSSCVGSGPAGDAGIEHGDKILAVNGQEMASFTAIRDAILELPGETATLTIEREGT 

LFDVDLQVASVTRLASDGSEITVGAVGMSSLPPTDVYKKYGPIEGVGATARFTGDMISATWDGLKAFPA 

KIPGVVASIFGAERDVESPMSVVGAVRI GGEFVERSMWDMFMMMLASLNFFLAL FNLVPLPPLDGGHIA 

VVIYEKIRDFFRKLRGKPAGGPADYTKLMPVTVAVAALLMTVGGLVIVADVVNPIRLFG 

>RXS00288 TRANSLATE of: RXS00288.seq check: 2098 from: 1 to: 1011 

MSAQMDTPDPTMSAVAMLDSIPSDQPDFLIDVEVDRPTPGPHDLLVHIEAVS INPVDTKVRMRAGKQKH 

PKILGFDAAGEVVAVGSQVTLFNVGDKVFYAGSNQRPGSNAEYQVVDERLVGHAPQSLGAHDAAALPLV 

ALTAWESLFDRLGVTQSTTGTLLVLGGSGGVPSALIQLARALTGLKVVATASRPESQEWVTKLGAHEVI 

DHSKDLSEQISDVDFVFSSWTTGREVELATLMKPQSHLVLIDDPVDPNLGAFKQKAIALHWEFMFTRAM 

FNTPDMGEQGKILNKIADMVDRGQFESVTATVLDGLNAANIMEGHRLVEQGKTSGKIVVRV 

>RXS00624 TRANSLATE of: RXS00624.seq check: 6054 from: 1 to: 687 
MSGRLLVSVSSI FDQTRSAADRLISDLRADGIEVSLLVAPRIDGDWRLAKDKGTLAWMEQQRERGHELI 
LNGFDgAVQGRRSEFANLERHEARLRLTGAIRQMQKIGFEFQIFAPPRWRMSEGTFAVLPEFDFNVAAS 
TRGLHNLDTGEFLACRNLSVGEGFGAAKWWRKNVIKAVTRGAEKGNTVRLSASARNLTNPKVAADFREA 
ALAALDLGAQVQTYSQAAAQLA 

>RXS00949 TRANSLATE of: RXS00949.seq check: 7131 from: 1 to: 648 

MKVFIIGAAGGIGNRLSSLLHARGDAVSGMHRNLEQASKITDTGATAVLGDLIHNSTEELAELFRGHDA 

IVFSAGAHGTGQENTTLIDGAGLRKAADAASAANVSRFILVSAFPESSRGENTTENFEHYMKVKKSADV 

YLSHTDLDWVIVRPGVLQDEAGDGLVTAGLAINYGNVARDNVAAFIDEALHQPQLSKIIVELTDGSTPV 

AEAVERLIK 

>RXS01000 TRANSLATE of: RXSOlOOO.seq check: 4854 from: 1 to: 846 

MSTLTSHRTVPAPSSPPARPNKLARNIVAIVAALIVLIATGTLKIEWNELPQMPAQVWHYLELMFSDPD 

WSKFGRAVQEMWRSIAMAWLGAILCVVVSVPLGMLAARGVGPYWLRTVLRFVFAVIRAFPEVVIAIILL 

TVTGLTPFTGALALGISGIGQQAKWTYEAIESTPTGPSEAVRAAGGTTPEVLRWALWPQVAPSIASFAL 

YRFEINIRTSAVLGIVGAGGIGSMLANYTNYRQWDTVGMLLIVVVVATMIVDLISGTIRRRIMKGASDR 

VVAPSN 

>RXS01002 TRANSLATE of: RXS01002.seq check: 1757 from: 1 to: 804 
MNSDASATTNSWAINFDHVSVTYPNGTKALDDVSLTINPGEMVAIVGLSGSGKSTLIRTINGLVRATEG 
TVTVGPHQINTLKGKALRDARGQIGMIFQGFNLSERSSVFQNVLVGRFAHTAWWRNLLGFPTEHDKQIA 
FHALESVGILHKVWTRAGALSGGQKQRVAIARALSQDPSVMLADEPVASLDPPTAHSVMRDLENINNVE 
GLTVLVNLHLIDLARQYTTRLVGLRAGKLVYDGPISEATDKDFEAI YGRPIQAKDLLGDRA 
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>RXS01003 TRANSLATE of: RXS01003.seq check: 6582 from: 1 to: 804 
MTTPSSTLIPQKPRAGVKTYLI IGAIVVFTVATATPALGGIELDFASIAANWRNGANKLLQMLQPNFAF 
LPRTWLPMLETLQMALVGAVLSAAVSVPLTLWAAQATNTSAIGRGIVRTIINVVRSVPDLVYATILVAM 
VGVGALPGILTLFLFNLGIVVKLVSEAIDSTEHPYMEAGRAAGGSQFQINRVSALPEVMPLFANQWLYT 
LELNVRISAILGIVGAGGIGRLLDERRAFYAYADVSVIILEILIVVIVIEVISNALRKRLV 

>RXS01114 TRANSLATE of: RXS01114.seq check: 9460 from: 1 to: 1224 

MNPQDIVICSPLRTPVGAYGGSFTGVPVEELATTVINAIVEATGITGDDVDDLTLGQASPNGAAPALGR 

VVALDSKLGQNVPGMQLDRRCGSGLQAIVTAAAHVASGAADLI IAGGAESMSRVEYTVSGDIRWGVKGG 

DMQLRDRLAEARETAGGRNHPIPGGMIETAENLRREYGISREEQDKISAASQQRWGKAADAGLFDDEIV 

PVTVPAKKRGQEPTIVSRDEHGRPGTTVEKLAALRPIMGRQDAEATVTAGNASGQNDGAAAVIVTTRAK 

AEEKGLRPVMRLAGWSVAAVPPETMGIGPVPATKKVLDRLGLTLEDIGAIELNEAFAAQALSVLKEWNI 

SWEDERVNPLGSGISMGHPVGATGARMAVTLAHRMQRENTQYGLATMCIGGGQGLAAVFEKEN 

>RXS01205 TRANSLATE of: RXS01205.seq check: 7949 from: 1 to: 531 
VSAYPPAIIAAALVGICAGVLPHNFEPSRI FMGDSGSMLIGLLLAAASTSASGKINMSLYGAADFIALI 
SPI I VVLAAVAI PLLDLVMAVVRRVGRGASPFSPDKMHLHHRLLSIGHTHRRVVLVLYTWASAVAFGAV 
SFSVVPPLFATGSSICGILIAVAVTAVPVMKSRRAAKLD 

>RXS01223 TRANSLATE of: RXS01223.seq check: 5210 from: 1 to: 612 
MTSVSFLSKIQALFAPKPELPAAKWLVVGLGNPGAKYESTRHNVGYMCQDMLIDAHQQQPLTPATGYKA 
LTTQLAPGVLAVRSTTFMNHSGQGVAPIAAALGIPAERI I VI HDELDLPAGKVR.LKKGGNENGHNGLKS 
LTEELGTRDYLRVRIGISRPPAGMAVPDYVLEPVDHDQPGIELAAEAVDLLLAQGLSAAQNAIHSR 

>RXS01269 TRANSLATE of: RXS01269.seq check: 7324 from: 1 to: 441 

VVFEMIKFRTMLEPDEKHVTDEQRLTKVGKLLRETSLDELPTLWNVFKGDMSLVGPRPLLVSYLEHYSS 

EQARRHEVRPGITGLAQVNGRNQTTWDERLKLDVEYVDRCSLKLDFKILIATVKTVLSKKGISNEGHVT 

MPSFIEERK 

>RXS01421 TRANSLATE of: RXS01421.seq check: 1863 from: 1 to: 387 
MTSKSISGKRPNLPSLTGARWLAALAVYFLHALVFLSVYPFQQSELFATIHKFVPMQLGSAGVTFFFIL 
SGFLI YWSNSQLKGMKNVLYYCKRRITKI YPMHLIALPMFIEASAKFTTTGITWVLILRE 

>RXS01491 TRANSLATE of: RXS01491.seq check: 8146 from: 1 to: 651 
MLDESLFPNSAKFSFIKTGDAVNLDHFHQLHPLEKALVAHSVDIRKAEFGDARWCAHQALQALGRDSGD 
PILRGERGMPLWPSSVSGSLTHTDGFRAAVVAPRLLVRSMGLDAEPAEPLPKDVLGSIARVGEI PQLKR 
LEEQGVHCADRLLFCAKEATYKAWFPLTHRWLGFEQAEIDLRDDGTFVSYLLVRPTPVPFISGKWVLRD 
GYVIAATAVT 

>RXS01572 TRANSLATE of: RXS01572.seq check: 5324 from: 1 to: 492 
MGVQIAAAKGAEVTVLSRSLRKAELAKELGAARTLATSDEDFFTEHAGEFDFILNTISASIPVDKYLSL 
LKPHGVMAVVGLPPEKQPLSFGALIGGGKVLTGSNIGGI PETQEMLDFCAKHGLGAMIETVGVNDVDAA 
Y DRV V AG D VQ FRVV I D T AS FAE VE AV 

>RXS01642 TRANSLATE of: RXS01642.seq check: 4751 from: 1 to: 1242 
MRRLIAVSLAALFMLASTPATRAQEVEALACPEVAIADPSSAVLDEHLSQSLSQAHQLATGAGVMVAVI 
DTGVSLHPRLPHLIPGGDFVGAHQSPDVPGELIDCDGHGTIVAGI IASQGNPGTGWPYDGSSDPYIGVA 
PDSGI ISIKQTSSYVRTREDSNVGTLSTLAESIHRALDSGAHVINISVVSCLPQSPDEAASFQPLTDAL 
NRAELQGVIVVAAAGNLGQDCPVGSTVYPAHSDTVLSVSARFDSHTLAEYSMPGNQQILSAPSHIQAGL 
SPRGDGFASHMITTAGESPFEGTSFAAPVVSATAALLRQHFPFATPYEIRARIFNSIDPARGAIDPYLA 
LTQEIYPTTPLVHEIALSVPTPPDDSPRERGILVTAI IVGLLAVLAVLMGLRRIHHHSAFQKASSSVIT 

>RXS01902 TRANSLATE of: RXS01902.seq check: 3503 from: 1 to: 1059 

VQKKSRTGQTTWNGGPPIENPGTSFILSAGDQANHSSWDEHSAYISPETLRNYRLAVNNGNHDQYNYDA 

YNAMYPRPNQVDENYFFEYNNALFLSLDSNDYLDIDDDIAFLRDTVAAHGDDKDWIVLTYHHSTFSQAY 

HMDDARIKYQRERLTPVISELNVDLVLGGHDHI YTRSHLMNGFTPVDAGREAVVGETLNPKAGEVVYLA 

TNSSSGSKFYDFYDFQLGQRYDTGLDFQETVDQKKIRTYTAVWNQDQVQDYTNVELTPEGLTVTTKDAV 

SGELVDQFTLSKQDRDEESEVPVEDDKDGDNATGSSNLGLAAILAPVLAI FGFVGGLFVGGGSLAEFFA 

NLGVKMPF 



Appendix B, page 5 1 



Attorney Docket No.: BGI-132CP 



>RXS02453 TRANSLATE of: RXS02453.seq check: 9678 from: 1 to: 753 
MKSIFISGAANGIGKAVALKFLHEGWLVGAYDLAEITYSHPNLRWGYLNVRQSESWDKALEDFATHTGG 
TIDVVDNNAGVIIEGPLQDAEEGSVDKLLAINVNGVTLGARAAHPYLARTPGAQLLNMSSASAVYGQPQ 
IAVYSASKFYVAGLTEALNLEWRKDDIRVVDVWPLWAKTDLVNGVKAKSLKRLGVRITPEQVAQAVWDA 
VHPKS RWAKGKVHHGVS KL DKAL YLMKS LS P DRVAMC FARL I AG 

>RXS02474 TRANSLATE of: RXS02474.seq check: 7789 from: 1 to: 774 
MSKVAMVTGGAQGIGRGISEKLAADGFDIAVADLPQQEEQAAETIKLIEAAGQKAVFVGLDVTDKANFD 
SAI DEAAEKLGGFDVLVNNAGIAQIKPLLEVTEEDLKQI YSVNVFSVFFGIQAASRKFDELGVKGKIIN 
AASIAAIQGFPILSAYSTTKFAVRGLTQAAAQELAPKGHTVNAYAPGIVGTGMWEQIDAELSKINGKPI 
GENFKEYSSSIALGRPSVPEDVAGLVSFLASENSNYITGQVMLVDGGMLYN 

>RXS02485 TRANSLATE of: RXS02485.seq check: 7602 from: 1 to: 1101 

LDSSLAQEIAAIDGVELDSEVTFADLTTLRIGGKPRSAVRCQTTEALVSAIKLLDDASLPLLIVGGGSN 

LVVADGDLDVIAVI IETDDVS INLTDGLLTADAGAVWDDVVHLSVDAGLGGIECLSGIPGSAGATPVQN 

VGAYGTEVSDVLTRVQLLDRTTHQVSWVDASELDLSYRYSNLKFTNRAVVLAIELQLLTDGLSAPLRFG 

ELGRRLAISEAEPHPRRPVRMVRDAVLELRRAKGMVVEHTDHDTWSAGSFFTNPIVDPALADAVFEKVG 

EPTMPRFPAGDGKEKLSAAWLIERAGFKKGHPGAGAKASLSTKHTLALTNRGDARASDLVALAKEIRDG 

VLETFGVTLVPEPVWIGISIDD 

>RXS02539 TRANSLATE of: RXS02539.seq check: 6480 from: 1 to: 1518 

MTVYANPGTEGSIVNYEKRYENYIGGKWVPPVEGQYLENISPVTGEVFCEVARGTAADVELALDAAHAA 

ADAWGKTSVAERALILHRIADRMEEHLEEIAVAETWENGKAVRETLAADIPLAIDHFRYFAGAIRAQED 

RSSQIDHNTVAYHFNEPIGVVGQI IPWNFPILMATWKLAPALAAGNAIVMKPAEQTPASILYLINI IGD 

LIPEGVLNIVNGLGGEAGAALSGSNRIGKIAFTGSTEVGKLINRAASDKIIPVTLELGGKSPSIFFSDV 

LSQDDAFAEKAVEGFAMFALNQGEVCTCPSRALVHESIADEFLELGVKRVQNIKLGNPLDTETMMGAQA 

SQEQMDKISSYLKIGPEEGAQTLTGGKVNKVDGMENGYYIEPTVFRGTNDMRIFREEIFGPVLSVATFS 

DFDEAIRIANDTNYGLGAGVWSRDQNTI YRAGRAIQAGRVWVNQYHNYPAHSAFGGYKESGIGRENHLM 

MLNHYQQTKNLLVSYDPNPTGLF 

>RXS02554 TRANSLATE of: RXS02554.seq check: 9544 from: 1 to: 624 
MSHTKPSIAILGAGRVGSSLARSAVAAGYEVKVAGSGAVDKIALTAEILMPGAVPSTADQAVKDADIVF 
LAVPLHKFRSVNPATLEGKIVIDTMNHWVPVNGELEEIDQDPRSTSEIIAEFFAGSTMVKSFNHIGYHE 
IEQDAGTGRAIAYATDDVDAGAQVAQLIKSFGFVPLNIGALENGRILEPGQEAJGAHLNKDSRLELVNQ 

R 

>RXS02560 TRANSLATE of: RXS02560.seq check: 4626 from: 1 to: 867 

MQGNSLNLADNSERKKPMPSPGELLAARYGQPATWTPPQWNETLDVIHQHRSVRRWLDKPVDDDTIRTI 

ISAAQSAGTSSNKQVISVIVVKDPELRKGLAGITRQMFPHLEQVPAVLIWLIDYSRISAVAAREDLPTG 

ALDYLDEAAWGFLDAGIAAQNAAIAAESLGLGTLYLGSVRNDAEAVHKLLGLPPEIVPVVGLEMGHADP 

PEPAGIKPPLPQEAIVHWDTYTEKNLELIDSYDRALDTYYSRYGQHQLWSKQTAHRAASKSFSKTNRQF 

LRGVFERAGFGLR 

>RXS02578 TRANSLATE of: RXS02578.seq check: 8723 from: 1 to: 1104 
MSTQSYAPIRHRGFISSLEGLRAIASLGVLATHVAFQTSVDPASNIGAVLARFDFFVAVFFALSAFVLW 
RRRAGQPVGLYYLKRLARIMPAYWATVIAVLLFIPTGPWLANLTMTQI YWPDGLMTGLTHLWSLCVEVA 
FYLVMPLLAWVLDRFGRPVRILLIVGGAVLSLAWPWIPLVEHALDEGWANMQIWPPAYACWFAVGMIAA 
EIEGVRFPRVPSFVWVGLALVVAWIAGQEWFGPLGLVHPSPWE FNLRVLAGTLFAVFLVVPYALGTPSR 
LLDSSWMKTLGTWSYSIFLWHLPVLTIVFPLLGLPLFSGNFLLVFIVTVLLTIPVAAISYTFIEEPISG 

GPGAPFRLGVVRIHHFSGGRSGK 

>RXS02741 TRANSLATE of: RXS02741.seq check: 3647 from: 1 to: 966 

MKAILVSRTGGPEVLEFTDTDAPKPTDDQVLVEVDMAGVNFIDTYYRQGEYHARLPFIPGFEGTGRVLE 

DPQGLIAAGTKVAWCDAMGSYAQQVCVPRDRLVAVPEGVSSEVAASMLMQGITAHYLTNGVYELEEGDS 

CLITAGAGGVGLLATQMAAAKGVRVYSVVSTDEKAELALDAGAYEVFRYSDNLAEQVRRHNGGRGVDVV 

YDGVGQSTFNESLEAVRPRGTVCLFGAASGPVEPFDPQLLNTHGSI FLTRPSIGAWTSEEGEFAKRAQA 

VTQAIVEGTLRVRVTGTYSLADAYIAHRDLQARSTSGSLVLEIPKD 

>RXS03058 TRANSLATE of: RXS03058.seq check: 2459 from: 1 to: 483V 
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SKLKGSRSLLDVGSGDHSFADLAGRQVAHVDVVDPLINTTFEEFQPTQSYDAITFIASLHHMNAEEGLN 
KAVRILNPGGKLLIVGLAKNKTASDWI ISGLQAFLSRPISLINREQQI YPFPTKEPSESLHEIRQLTKQ 
LLPHRRIRRGIHFRYLLEWTKP 

>RXS03061 TRANSLATE of: RXS03061.seq check: 2307 from: 1 to: 330V 

SLTFPVINPSDGSTITELENHDSTQWMSALSDAVAAGPSWAAKTPRERSVVLTAIFEALTERAQELAEI 

IHLEAGKSDAEALGEVAYGAEYFRWFAEEAVRLPGRYGQS 

>RXS03119 TRANSLATE of: RXS03119.seq check: 3185 from: 1 to: 132 
MA V Y E L P E L D Y A Y DAL E P H I V AE IMELDQSKDHAT Y V AG AN AAL 

>RXS03120 TRANSLATE of: RXS03120.seq check: 209 from: 1 to: 126 
MLDMWEHAFYLQYMNVKADYVKAVWNVFNWDDARARFAAASK 

>RXS03150 TRANSLATE of: RXS03150.seq check: 9986 from: 1 to: 624 
VEAQFTSPLLNNGQTCFLGTRILAPKSRYAEVVDAFTAFAGSLQVGVTSSPDTQIGPMATARQRERVES 
YISQGKNAGARITVGGSRPRDLDAGFFVEPTVFADVDNRAAIAQDEIFGPVPSVVSYQDDEHAIQLAND 
SEFGLGGTVWTSDPERGAALARRVHTGTIGINRYI PDPAAPFGGVKNSGLGRELGPEGLASYQETQTI Y 
L 

>RXS03218 TRANSLATE of: RXS03218.seq check: 4671 from: 1 to: 837 
MTPDLAAFLDKLYAEGQEFDAEQPDRLDRRRNLESESAALLRSLIYGIS PKSVLELGTSNGYSTIWMAD 
VVNLTTVDNDPERSLDAAANLRAAGVEEKVQRIVADGATVLADSADEQWDFI FLDAEQSLYVNWWPDLQ 
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